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FISLD OF THE INVENTION AND RgLATED ARtT 

Tlie preeeriL Inventxon relates to a. liea-kxcis 
apparaiiiis. In pax-Llcular, or an el&ctroxaagTietlc 
CmagzieLlc) i-xiauctloA t:ype, prer^x-ai^ay usable a?s an 
Image fixing apparatus for riaci-iig an unXxxea Image, 
wltlii -tlie use or Lixe coja;k]:>lnaLlon or lieat. and pressure^ 
in an Image CEaiia x-ecordlng appara-bus Ci-A^age Zoriai.n0 
appaxa1;us) sugIx as a copying macziiXne^ a printei:, a 
Xacsimilelng ntaclilna^ etc. 

Tlie presen't iaveniilon wllJ. described wlrti 
^Qfex-ence to an Image heating dpparat:us moon table in 
an i4riage foxA'iing appara-tins, Zor example, an 
electrppbotrog^aphic copying xaacbine^ a pr-inLei-, a 
facsimileing^ macliine, etc. 

T2ie image heating apparat;iis in an image 
irorming apparatus is an apparatus ior tlierfiially and 
permanen-tly filing an unfiled Loner image Lo tlie 
surface oX recording liiedluia, Here, an unfixed toner 
xmag^e means an Image directly or indirectly (transfer) 
formed on tb.e surface of recording iftedium as an object 
to be l-ieated, with the use of toner (developing ag^ent) 
formed of thermally meltable resin or the like, by an 
optional image forming processing means « ^Pf! e^icample, 
an electrophotographic or electros-katic reclDrding 
process, in the image formation station of an image 



rooming apparatus. 

There axe various t:lierinal xmage rxxing 

apparatuses in accordance witli the prior ai-h^ Tor 

example^ a fxitingr apparat.ua employixxg a sxxigle or 
pltiraJLlty of roll&rs contaiiilxig a 2ieai: source^ a 

rising apparatus employing an indue Lion h&aiiing 
9y&LGm, ete. 

Geinezraxxy, a heat roller type filing 
apparatus comprises a pair ol rotational rollers^ more 
specirically, a flxaLlon roller (heat roller), Ir* 
whJLch a heat 'source such as a halogen laiup is 
dl&tposed, aAd the Lesiperature of wmch is 3&ept at a 
prede-termlAed level, and a pressure rollejr* in 
operation, recording cnfiidium bearing an unfixed toner 
Imag^^ is introduced into, and conveyed throUQh, the 
cox^Lact nip (i^ixe-Cion nip) between the two roll^r-s, so 
tha-t the unfixed linage on the recording medium is 
thermally fixed bo the surface Ox the recording 
meditun. 

However^ the amount of ele<:^trical po«irer which 
this -type of a therme.! Xixing apparatus rei^ulres for 
heating is ratl'^er large ^ because Its fixation roller 
is rather 1 arge in thermal capaci ty , Therefore , this 
type of a therAial fixing apparatus is rather long in 
wait time C^^i^gth of tiiae it takes Lor apparatus to 
become- rca^y -Xor print output arter apparatus is 
burned on), which is problematic. Further^ in order 



to raise tlie tonnpera-ture in the flxatdton nip for-meti l>y 
a fl:&al:lozi roller, wnlcli ±s ra-blier lax'ge in tbexmal 
capacXty^ in a llmlt:ea lenguh of Li.iiie, a large aiaoiint 
of electric power is necessary, wliioli is also 
prol>lemal:Xc . 

AS one o£ measures commonly pr ac (.iced Lo 

counter tliese problems Is to reduce a fixation roller 
in Llkexmal capaciijy By reducing t2>e Tixation roller in 
wall tliickness. Tliis measux-e, However, is probleiuatic 
for tlie following reason. Tliat is, if a fixation 
roller is x-educed in wall tHlekness in order to reduce 
its Urxermal capacity^ it is reduced in the tbern^al 
conduction in terms of i Ls leng-LSi direction 
(lengrtliwise diirecLion of fixation nip). Therefore, as 
narrow recording medl um is passsd *K ^ c O'^'^gh cliiss- f i.2iAC| 
apparatus, tlie portions of tiie roller (s) outside tbie 
recording mediiiiii track (paLii) excessively rises in 
temperature/ reducing thereby Llxe service life of tlie 
Xi^in^ roller and/or pressure roller. 

one of t£ie count ermeasures to this prol^lem is 
to employ halogen lamps as the heat source for a 
fixing apparatus. Kore specif ically« a fixing 
apparatus is provided with a plurality of lialogen 
lamps, which are different in Lhe range, in terms of 
Lh& lengthwise direction, across which. Xighr is 
emitted, and the Liming- with which they are Lumed on 
is Lied to Lhe width of the recording medium. Thus, 
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Lhje excessive bemper^a bux'e xnezrease of the port ions of 
tfee fixation ixip, outsi-cie tile x-ecording medium tracks 
i.8 preveaaLea by con-troXling Lbie Xiiwing with wliicli eacli 
o£ tiie pXurallL^ of lialogen lamxps i© turned on. Tbis 
5 xneasnre, liowever, 3req.cLi.jces a meaisuxe for dealing wXLIi 
tlie 1x1 gli fre<kueEicy XTlicskex^lng of the lialogen lamps, 
2:>ecau£e Lhi.3 measure r-e^ulres the plurality of halogen 
lampe to be turned on and off to cozitrol the heat 
dxstzrlbuLlozx In the fxj&atlozi nip. One of the 

10 proposals for ellinlnatixig this flickering from a 
thermal fixing apparatus is to employ one of the 
Indue LI Ox*-, heating sysreme^ which has begun attracting 
attention in reeent year&. Next, a typical irkauction 
heating system will be described* 

15 An induction heating system einploys an 

induction heater as a heating member • ixi operation, 
an^ induction. Heating member is subjected to the 
magnetic field genez-ated by a mLagnetic field 
genex'atlng means. Inducing thereby eddy cux-rent In the 

20 induction heating membez*, which in turn genezrates the 
Joule heat in the induction heating member. Tliis heat 
Is. applied to .the recording medium^ ae an object to be 
heated^ to fix the unfixed toner image on the 
recording medium to the surface of the recojcdlng 

25 medium. 

Patent Document l, given below, discloses a 
hi^i: roller .type thermal fixing apparatus, in 
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accQXdaxice with. Llia prior arL, employing a 
f ^rromaQxietlc riacatlOA roller ±xx wlaich lieaL can tie 
^eneiraL^ci by indLicLioxx- With LSie employioeAi: or such a 
liesLt r-oller-^ hoat CcOi be generated neair -the fl^aLlon 
5 nip- Ti^^refor^j* t:hfe heat roller type Lheranal txs-las 
appax'aLus disclosed in Patent Document. 1 Is superior 
In thermal riclezxcy to a Tl^clng apparatus employing 
a heat roller containing halogen la<aps as Ueat 
sources . 

10 However^ tlie flscatJLon roller which the rising 

apparatus di&olosed in Patent nocuiaent 1 eiOpXoys tiie 
fixation roller^ which Is relatively large In thermal 
capacity. Therefore IL Is prohlematlc In that it 
re^iuires a relatively larg^e amount of electric power 

15 In order t-O raise the temperatLLre in the fixing nip 

within a limited length of time- One ol the solutions 
to this protilem is to reduce the fixation roller in 
Lhermal capacity, and one o£ tho methods to reduce the 
fixation roller in thermal capacity Is to reduce the 

20 fiseiarion roller in wall thlcicness* 

Patent Document 2 discloses a fij&lng 
apparatus employing an Inductilon heating system, 
dijcferent from the one disclosed In' Patent Document 1, 
which comprises a Tlxlng member In the form of nim 

25 which Is much smaller In thermal -capacity than a 
rixatlon roliar. 

This fixing apparatus also has a prohlem In 



tH^-t even ir a fl^xng niember in rtie form of rilm, 
wnicU is smaller in tlierinal capacity tixan a rixatioix 
rollers is ©mpioyea, LUe portions of the rixation x*ip 
outside tlie recortSing meclium Lrack excessively 
increase in toinperature, reclucinQ -tHerejby Xfte service 
liZe of the fixation iilm and/or pressure roller. 

Pai,ent Documents 3 and 4 dlsclo&e a iieaLin^ 
Apparatus diaractezrliaed in Liiat it comprises a 
inagnetlc fluic adjusting means capal>le o£ clian^iiig the 
dlstrifeuLlon of tJae eXrecrtive magnetic flux generated 
r>y tlie magnetic riux generating maans, terms the 

wldthwise direction of the Xization member: (fxlfli). 
This type, of: induction Heating system indicates one ox 
the directions of the solutloxi fpr eliminating the 
problem that the portions or the Tijcation riip outside 
the recording medioai track excessively increase in 
temperature - 

The .Xixing apparatuses in the aXoremen tioned 
documents 3 and 4 disclose fixixig apparatuses 
comprising a heating mQml>er^ in the form of a piece of 
film, which generates heat hy induction. Accordlxig to 
these documezits^ it seems that using a cylindrical 
inductive heating meml>er as a Xixation roller is 
errective as a courttermeasure to the excessive 
temperature xzicrease across the portions of the 
fixation nip oiztside the recording medium track. 

As the method, other than the aforementioned 
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ones. Tor soXvinsr Lli© problem of Tlie excessive 
teinpor&t:ure Inore^ees across tHe portions ol tlie 
Xlxaticm nip ouLside liiia reeordirxQ medium track:, tn^xe 
is a aettiod in which fixaLion speed ( tfar-ouglipuL) is 
reduced when a recording medium oX smalier C^a^-rower^ 
reaordingf medium is passed. In this case^ the 
reduction in f X^tatlon speed provides a longer Lime Tor 
the Ixeat in the lengthwise end portions (porbicms 
outside recording mediuiii track) of a fixation rolier 
to conduct into the recording medium track portion oX 
the fixation roiler. Tftis method, however^ reduces 
the productivity of an image forming apparatus. 

Document Ir Japanese Patent Application 
PuhXication 5-9027 

Document 2z Japanese Laid-open Patent Application 
4-166$66 

Docuiaent 3: Japanese Laid-open Patent Application 
9-171889 

Document 4: Japanese Laid-open Patent Application 
20 10-74009. 

As will t>e evident from the ahove 
descriptions, image fixing thermal apparatuses 
employing one of the well-known heating systems, more 
specifically, the heat roller type heating system =*t.^ 
electromagnetic induction heating system, in 
accordance with the prior art, generally have the 
following pro£>lems* 
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^ Xixijag apparabus, Ia accordanee wirli ^lie 
pr±or ai-t, emplo^^lng a single ox pluraliL^' of rollers 
in wliic±L a single ox plurality a£ lialogen lamp^ are 
disposed ae ^Lea-t sources suffers fxoxu tiie rollowing 
prol>Xeins . 

Tlie lines reeding tZis ^logert lamps mri-blL 
^lectxicail power exLend ouLward from boL2i lexigLlxwlse 
ends of a Tixa-tlon roller. Thus, in order to replace 
tlie rixation roller:, it is necessary to uncouple two 
elec-bxical joints at tiie lengtliwlse ends of tlie 
riacatlon roller, one fox one- Tlie Joints also liave to 
be uncoupled in order to xepiace tixe halogen lamps. 
Thus, 1_lie operation fox replacing -bite notation roller 
and/ox Halogen lainps cannoi: be coivipleted Xrom one side 
of Llie fixing roller. 

Furtlrex, when asseaibling a fx&lng apparatus, 
the lines for leeding Lhe halogen lamps with 
electrical power have to be insexted into the fixation 
xoller, providing thexeby the opportunity for the 
power l^iedlng lines to become scratched and/ or bent b^ 
coming into contact with the internal surface of Lhe 
Xixatlon roller. 

These problems reduce the efficxenc:^^ with 
which a fixing apparatus IS assembled, as well as the 
efficiency with which a fixing apparatus is serviced^ 
for example, when the structural components are 
replaced* 
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The f±xLag apparatuses, dtisclosea in urie 
PatenL Documents 3 and 4, wlilcli employ- one of tlie 
inaucLion heating systems in accozrdaxice wi Lli tlie prior 
arfc, as a countermeasure Lo tlie es:t=essive LeaipexaLure 
5 increase oiitsi«Se the recording meditam track, also 
sufrer froci the problems similar to the above 
descrihod ones. 

In the case or a fitting apparatus employing 
an induction izeat ing systeiu in accordance with the 
10 prior art, the lines for Xeeding an exciLer coil can 
be disposed at one or the lengthwise ends or the 
fixation roller. However, the relationship between 
the lines Tor feedina a magnetic riu* adjusLing means 
and Lhe lines ror feeding an exoiLation coii have not 
15 been ehown in pracLical terms. 



SUMMARY OF THE INVEMTIOW 

The present invention was made in 
coCTs.J.deraLion of the above described problematlo 

20 paints, and its primary object is to provide an 

elacLromagnetic induction type heating apparatus which 
comprises a magnetic riux adjusting loeans ror dealing 
with the problem of excessive teiuperature increase 
outside sacording medium tracJs, and which is 

23 superior to a heating apparatus in accordance with the 
prior art, in terais of the erricieney with which a 
heating apparatus can be assembled, the erricieney 
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wltn wlilch tlie structural components or a ht^ating 
apparatus can be x-eplaceG, the space dedicatecl to tHe 
means Tor driving Llie magnet:! c fliix adjusting la&aiia. 
tile space dedicated to tiie ejccitatlon coil, and the 
Inteirference between tbe meazis for driving tlie 
iTiagnetlc flux adjusting m&euis and excitation coil. 

An Image Toirmlng apparatus lor accompli sHing 
tHe alpove objects eojaprleing the following: 

• These and other objects, features, and 
advantages of the present inventioji will become loore 
apparent upon consideration of the following 
description of rhe preferred embodiments of the 
present Invention^ taken in conjunction with the- 
i<U3cmpaiiyittg • drawings - ... 



BRIEF DES CHIPTIOK OF Tms DKAWTWHS 

Figure 1 is a schemetic sectional view of rne 
fixing apparatus in the Xlrst embodlmezit of the 
present invention, parallel to the lengthwise 
direction (axial direction) of the fiatation roller, 
showing the general stzructure thereof. 

Figure 2 is e schematic sectional vieij* of the 
fixing apparatus in the first erubodiment of the 
present . iji»ention, parallel to Lhe dieiiieter dirfecti«:ix± 
23 Ox the flotation roller^ shotoing the general structure 
thereof . 

Figure 3 is an exploded view of the magnetic 



flux adjustable hea-tlng assomiDi:^ oX tlie fixing 
appajrat;us in tHe ficsl embodimerLt. . 

Figure 4 is a sc2ieiaat:ic drawing slaowing tlie 
'f^.^^^^^^ 9^^c:uit wlien tlie flkagnetic ±lux is blocJkea.by 
•fcfae magnetic Ilux bXocklngr iuemfaex- in the filing 
apparabu^s in the first embocLlmen L . 

Figure 5 is a schematic sectional vi^w or a 
typical iiuage forming apparatus eiaploying tlie f iaciAg 
apparatus in tlie first einbodlmen t of tSi^ present 
±xi\^&£L±±QXL, snowing the general sLructure titereof. 

Figure 6 Is a scliematic secrtlonal v-iew of tlxe 
riKxng apparatus In tbe second embodlmexiL of the 
present invention, parallel to L2ie lengthwise 
direction of Lhe fixation roller, showing the general 
structure thereof. 

Figure 7 is a schematrio sectional view of the 
fixing apparatus ixi th^ third embodiment of the 
present invention^ parallel to the lengthwise 
direction of Uie fixation roller, showing the general 
structure thereof - 

Figure 8 is a schematic drawing showing the 
seq,uential steps for assemhling or disassemhiing the 
fixing apparatus in the first embodiment of the 
present Invention. 

Figure 9 is a schematic drawing showing the 
se^ential steps for assembling or disassembling the 
fixing apparatus in the second embodiment of the 



presen L xnveA-b i on , 

Figure 10 is a sc]:ieixiaf:lc sectional view oX 
LIxd filing appara-fcu.© in tiie foixr-tti einbodimeni of -the 
pxresen-t i^ivention. pa^-aiiel to the lengttiwise 
airection of me fixation roli^r^ showing the gexiex^al 
stznicture tlxereor - 

Figure 11 is a schem^ttic drawing sliowing tlie 
magnetic cixcuxL when tiie magnetic fioat ie hlocked by 
the magnetic Xlus: blocking member in the Xixing 
apparatus in Lhe £oarbh embodiment oX the present 
invenLion. 

Figure 12 is et perspective view of cue 
magzietic flux blocking member in the fixing appaoratus 
in the forth embodiment of the present invention. 

Figure 13 is a schematic sectional view oX 
the fixing appaxratus in the fiXth embodiment of the 
present invention^ parallel to the diameter direction 
of the fixation roller^ showing the general stx^ucture 
thereof • 

Figure 14 is a schematic sectional view oX 
the fixing apparatus in tlM sixth embodiment of the 
present invention, parallel to the diameter direction 
of tl:ve fixation roller, showing the general structure 
thereof • 

Figure 15 is a schematic drawing showing the 
magnetic circuit when the magnetic flux is blocked by 
the magnetic flux blocking member in the fixing 
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aLpparatrue i.n tlie sljc^tli eiubodLlmezi-t oX -hlie presen^t 
invent.! on. 

DESCRIPTICN OF TKK P REFERRED EMBODlTyiENT!^ 

Figures i - 4 sliow an example of tlie 
elec-tromagneLlc lnciuc1:xon "type -hliermal Xlxlng 
apparaLofi, as a heaLxn^ appax-abus, i,n accordance wlLjt)i 
Liie prej&en± inven-tlon. 

Figure 1 Is a sdiema^xc eeci:xonal view of tlie 
flxxixg^ appara-tus in tlils eiobodlment , parallel to tlie 
l&ngrbliwlse dlreobxozi (a^cxal dlrecLlozi] or tlie ri.xa-kxo<i 
jcolXer, sliowxng^ Llie general st.raci:u.re -bZiereoI. Figiare 
2 is a sciieisa-bxc sectxozial view or the rixlngi 
apparatus in -btie xirst: eaal>odiinen t of Llie pre&en-t 
invention^ parallel Lo the diame'Cer direoLion oX tiie 
fixat-iou roller-, showing -the general strucLnre 
l-liereof^ Figure 3 as an exploded view of the magnerXC 
XlUK adJueLahle IieaLizig assembly oX tlie Xixing 
apparatus in the first lambodintent , showing the 
structijuces of Lhe magna Lie flu& hlocking memher and 
magnetic flux generating means. 

The fixing appar'atu^ in this eiftU^odimenL is 
presented as an example of a Xixizig apparatiis ixi order 
Lo descrlhe the relatioixship, beLwden the magnetic 
flux blocking member gear^ and fixation roller^ Xor 
improving a fixing apparattie In terms of ease of 
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maxji'tenazice^ taor^ specifically, Lne eXriciexicy Lli 
wli±cli Llie compon^zx'ts of iilie ma^^xxeLlc flu^c aKlJus'tablo 
2iea.1:xn9 asseinJt>ly can l>o sex^vlced or re^pl^ced, as well 
-tiiie effi.oi.eney wi.L2i wSolIcH a £i.2±zi^ apparaLu& caji be 
5 ass^'^led. Tlxe xnagzi^txc Tlux blocking member gear Is 
a rota'tloxiaXly dz*lvai>le membar £or dzrlvlng^ tbe 
iQagfzie±lc Tlux blocicln^ menobex,. and -tlxe flxat-lon follax* 
is an Inauc-tlve hea-t genara-tlng mambex. 

T22e fixing appara-Lus m tblB embodiment; 
IC essen'tlally coii]prl$»as a magnetic: riiu adjus-fcable 
beaming assembly 1, a fljca-blon roller 7 aa an 
IndLLC-tlva lieaLlng meiiLSDer/ an<s a pzressur^ r'olier 8- 

Tbe magnetiic riu^ adJu&Lable lieatlng assembly 
?t, c^omprls^s : an e2.cli:a-blon colX 5 (wlilcli li^r^lnaf Lex- 
15 will be jref erred Lo Simply as "coil") as a magnefilc 
riux genera Ling means « a magnel-le core 6 (wblcb 
berelnarter will be refer zred Lo aa "core"}^ and a 
bolder (boldlng membex) 2 Tor boldlng Lbe coll 5 and 
core B, and a Jtsiagn^-tlc flux blocking member- 3r as a 
20 magnetic flux ad :J us Ling means r liavlng an arcua-te cross 
secrblon, roLa^able In Llie coun^ercXockwl$e or 
clockwise direction indlcai:ed by arrow marks a or b^ 
respecLXvely, aboiL-L Llie leng-thv^lae end portions oX* Lbe 

bolder 2... 

25 Tbe magnetic flux genera-blng means com.prlses 

±be coXl 5r and "Lbe core 6 bavXng a T- shaped cross 
secf^lon, disposed within tbe hollow of tbe Xlxatlon 
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x^oller 7- Tlxe coil 5 and core 6 are 2i&ld by tne 
liolder 2, ojid are covered with, a holder cover 19* 

The coll 5 Is jcougtily elliptic (lookln^i lik«^ 
.a. .canoe, poslLloned in parallel Lo -the axial <3ireot'ion 
5 of Xlae fixation roller 7), being eloziga-ted iA -tlie 

leng-tlawise direction o£ -the fixation roller 7« It: is 
disposed ixi LSie lioider 2, in parallel t.o tlie inLemal 
surface or -fclie Xixa-biorx roller 7- Tlie core 6 
coiaprises. a primarjy por-Lioa 6a (perpendicular porxioi^) 
10 around inrliicii Llie coil 5 is wound, dad tlie si&Condarsr 
portion 61> (liorizontal portion) located a£>ove Llie 
primax-y portion 6a. 

Tlie coil 5 must i>e capai)l& of crenerating 
alternating, magnetic flux tiy an amoutiiL large encugii to 
15 genera-he a sufficient amount of heat* In order for 
the coil 5 to generaLe a sufricient amount of 
aXterx'iating magnetic flux, ttie coil 5 mudL be Iiigli in 
inductance. The wire o.f the coil S is Litz wire, that 
' ±&, a wire composed of roughly 80 — 160 eLrands.of 
20 electrically insulated fine wires, the diameters of 

which are xn the range oT 0.1 — C.3 mm, and which are 
bundled together. In tbe caae of the coil 5, the Litss 
wire ie wound 3-12 times around the primary core 6a. 

To the coil_ 5,. an unehown excitation circui.t..xs 

25 connected eo that alternating current can be supplied 
to the coil 5 through the excitation circuit . 

As the jiiateriai for the core 6, such 
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sul^S Lances as ferxrit^ and Feacmalloy -hliaL eire h.xglx In 
permeability «Tna Xow in reslduaX flwc density are 
desired. HoweTrer^ tine ciioice does no-t need to l>e 
.limited to LUese siibstances as long as laagmetic* £^luic 
5 dan be genera Led, FurLlier, the sliape and mateiriaX for 
fclie core 6 do not need to l»e lifAited to tlxe aI>ov^e 
described ones^ For example r tbe primary and 
secondary por Lions 6a and 6b ol the core 6 xnay be 
integrally formed as a aingle-piece core 6^ and sucix' a 

10 constrixction can provide tne eame effecLsi as tbe 
effects of tbe present invention wliicti will be 
described next. 

As tlie material for Liie cylindrical fixation 
rpXlAr .7 an inductive, beat generating %srieuiber, sucli 

15 «ieta.ls as ix:on, j^tiekel/ cUid cobalt LHat are 

f erroiiiagnetic are desired^ because tbe ixsage of 
ferromagnetic metal (metal bigber* in permeability) 
ma3ces it possible to confine tbe magnetic flux 
generated by .tbe magneLic flixz generating means • - 

20 (combination of coil 5 and core 6) In tbe core G, in 
otber words r t:o mak.e tbe core 6 bigber in magnetic 
flux density. Therefore, eddy current is more 
efficiently induced at tbe suz:f ace of tbe 
f errpmagn^1;ic core (and Lberefore^ in tbe - surf ace 

25 portion of f ideation roller 7)^ and tberefore, bedt is 
generated in tbe surface portion of tbe fixaLion 
roller 7 by a greater amount. 
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Zn ordax* to optlialsse Tjy reducing -blie -thLez-iua.! 
capacity of Llie £±j(at:i.oii roller 7, Llie waXl t:]:iXclcuess 
oX LUe fixation roller 7 is a^sxr-ed to l>o rouglily in 
tfc-e rai^gs-or 0,3 - 2 nun, Tlie outer jnost X^yer of the 
5 fi:$c3tioxx z-oller 7 Is an uiiehown toner zrelea&ing layer ^ 
wbiob 0€«ierally is lO - 50 lam thick riXm o£ PTFS^ or 
PFA. Tlie rixation roller 7 may S^ei provided witili. a 
rubber layer ^ wbiob Xs placed on bbe inward eide ol 
t>&e - toner releasing layer, in terios of Li^e radius 

ID direction oI tlie XTixation roller 7. 

Tlie fixation roller 7 is provided with a 
fiJcaLion z-oller gear 16 attaciied to one of blxe 
lengtnwifie ends of tbe xixation roller 7. Tb.is geaxr 
i^ rotated, by axl unsbown motor. 

15 Tlia pressure roller S comprises: a oietallio 

core formed of iron; a silieone rubbex^ layer formed on 
tbe peripheral sarface oX the me Lai lie core; and a 
Loner releasing layer formed on tbe peripberai surface 
of tbe. siLlicon. rubber layer ^ in otber words, 

20 structurally, tbe pre@s\ire roller 8 is siWixar to Lrie 
fixation roller 7, 

Tbe magnetic rxnx adjusting means of tbe 
fixing apparatus in Lbis embodiin^nt , extending in tbe 
lei^-Lbwi^e .ei^ds of tbe fixation rolX^r, essentially 

25 conipriees a magneLio flux blocicing member 3, a bolder 
2, a xKtagnetio flusi blocking member gear 11, and a 
buebing 14. Among tbese structural - components,- tbe 
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disposed Milt±Lljci Lli4Si liollow oX tlie ZlxsLtlon rolloc* 7« 

Tlie r±2clixg appaxaLixs In. -tills einl3odljiL€iii-t JLs 
s-cruetured so -tliat Lna maQne-tlc XIvls blocking meiober 3 
5 ±& ro bated al>ou't tn^ lengLImirlse end sliafiis oX -tne 

iiolder 2, t»y wlilcli Lhe holder w}ij.ch holdfi coll 5 

and core B, id supported. 

Tiie "lengtliwlse end portions of l:be holder 2 
ara filiaped like an axle so tli.a.t Llie magAetlc flux 

IG blocklaCf memher 3 can I>e rotatlonally supported by Lri^ 
holdez- 2. In other wrords, not only does the holder 2 
Bupport the coil 5 and core 6, hut a.l&o xro nationally 
siipporLs the maghetlc Xlmc hlockjLns meioher 3. 

The shaXt 2a by which the holder 2 ±a 

X5 supported on one side. Is pirovld&d with a j&agzietlc 

XI ux blocking member gear 11 for rotating the iaasrAeL±c 
fli;!^ blocking xnember 3^ wher'eas Lhe shaXL 2b by which 
i;he holder 2 Is supported on the oLher side. Is 
prov^lded with the bu&hln^ Id Xor making It easier Xor 

20 the magnetic flus: blocking meiober 3 to slide. 7he 
holder support sha.fts 2a and 2b are provided with 
stopper rings 12 and 16, respectively, being thereby 
controlled In i:helr moveiftent In the -thrust direction. 

The holder 2 Is Xoriaed of such a substasice 

25 that Is nonmagnetic, elec-crlcally Insulating^ and 

higher In heat resistance. For example^ the holder 2 
xs formed of the combination of ?FS resin and gla.ss 
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fiber ^dded bliezreCO, wi:iloli b.a.e Doi:H iiea-t jreslst-euice 
' «uad "oiieCiiaiilcal sLjreri^r-Lli^ and obviously Is Xioxii3aagi^et:lc . 

"bile bolder- 2 Is foraiied or a magneklo subs-tanoe, 
bea-b ±s genox-ated In 1:be bolder 2 by elect, romagn^a-klc 
5 InducclocL, reduclog tber^y Lbe ef f lelezicy wi-tb wblcb 
iioa-t 1& geixex'aLed In tbe flxaLlon rollox- by iibe 
£[^gne1:io £1123^ generated by tbe coll 5« 

As -bbe substaxices suitable as Lbe pirlmary 
maLeflal £or -bbe holdex* 2, tbere are PfS resin, peek 
10 reeln, poXyimxde realn/ polyainlde resin, poXyamlde- 
Imlde roislii, eeramlcs, Ixquld crystal polymer*, 
£'l«jtorli'i^Led' resin, or Lbe like* 

Tbd subs Lances suitable as the ina.terlal for 
tbe busblng 14 and magnetic riux blocking mem ber gear 
15 11 are beslcally tbe same as -those Tor tbe bolder 2; 

Ik Is desired tbai: ojae oT tbe more ellppery evibstancee 
among- S;be above lle-ted reslnoufi sxzbstanees Is cbosen, 
for example, polyamlde— Imlde reeln, FPA resin, and 
PEEK reeln. 

20 Tbe megneLlc flua: blockdLng member 3 Is Termed 

ol ^ucb a subs Lance tbat Is nonmagxxeLlc and Is a good 
ce^ductor -of eleetrlclty. Forming tbe magnetic riux 
blocking member 3 of a nonmagnetic material is 
eirectlv^e to r^lock magnetic fluzr and romlng Lbe 

25 magnetic flux blocking member 3 of a good conductor of 
electricity is effective Lo mlnlml2se Lbe emount of "tbe 
beat, generated In Lbe magnetic £lux blocking member 3 
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iLaelf by electromagzietiic Ini^uctilon, In -tlile 
embaiUAiexxli , aiumxiiuuo alloy is used as klie ma-berXal for 
-ttiG macgxi&txG flixs blocking member 3. However-, Llie 
copper alloy, magzieslum alloy, silver alloy, or Llie 
5 lll^e mi^y, ,lc>^M^^^ as cHe iiia.ter±a.l Tor -the magaet:i.c Xliu 
blocking member 3. 

Th& 'tbickiiess o£ -bbe ffiagne'tlc flux blocking 
iudmlaer- lias only to be roughly In tbe range of 0.3 
1^0 mm. If ±X i.^ no more -tbaxi a value £n Llils range, 

10 b^a't Is gei>eira.T:e.d' In -tbe magnerlc £lu:3c ]>loc:kmg niexnber 
3 itsel-T by electromagnetic induction; besides ^ -hlxe 
iuagne-tic riixx blocking meaibeir 3 will be iiiSuf f ici^nt 
ix^ mecbanical s-trengtli- On tbe o-tiier band., ir it is 
no less tnan a valu.e in -tbi^s ranges tbe magnetic riu^ 

15 bloclslng meuibex- 3 win be large enougb in -tbeniial 

capaci'ty t-o x*ob "the ri^K^a-bion jcoller of a subst:ant:ial 
amount of hea-t as beal: is genex'axed In tbe flxa-bion 
roller, increasing -tbereby -the aforementioned wait 
time. 

20 Referring to Figui-e 3, tbe magnetic flux, 

blocking member 3 cojTiprises a paix- of oiagnetic flas 
blocking portions, wblcb constitute tbe Xengtbwise end 
portions of tbe magnetic flu^ blocking xnexober 3. Sacb 
xaagnetic: f lujt. blocking portion comprises fixation 

25 roller sbi^lding portions 3e (3f) and 3g (3b),.wbicb. 
are inside tbe track of tbe recording medluxu witb a " 
width A, and which correspond in position to the 
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pori:i-oxis of L}ie fljc^-bxorx roller (fX^aiklorL ni-p) oat:si.d^e 
-tliQ braclc of "bliie recordi-n^ niedlum wXirli a w±dt.h and 

]redpec-t:±vely, cx-ea'txng a $-kep bairwee/i -tlie riscatlozi 
^ TOXl^r sllleldxng poirtlons 3e 3if} and 3g i31i). 

In oLlier- wo^ds, LbQ magxie-tlc Xlux blocking 
member 3 in tbls emr>od±iaen1: Is provided wl1:h fcbe pair 
or £xza1:lon roller eiileldxng^ por-tlons 3e and 3f , and 
-tbe pair oX f Ixa-tlon roller ableldlng por-tlons 3g and 

10 3lif bavlng a step bet:v/een Lhe stii.eld.lng portilons 3e 
(3f) and 3g (3n). 

On -tbe Iiolder sliaft 2a jsid^r Lbe cylindrical 
portion lib of tbe magne-fclc riirx blocking meiXiD^r gear 
11 ri-cs in Lbe bole oX fcbe C~sbaped end portrion of xbe 

15 jnagneLlc flujt blocking iiiemb&r 3; the projection 11a of 
tbe cylXfidrlcal portion lib or -fclie magn^iilc flux 
blocking niexnber gear 11 fits into tbe U-sbaped no-tcb 
3a of tbe C-'Sbaped end portion of t:be magnet:xc flux 
bZocsklng rAi=»m^e»ir 3. TbereCore, as tbe j[aagne1:lc flux 

20 blocking member gear 11 iaa ro'ta'ted^ 1:be magneLlc flux, 
blocking member 3 la rot:at:ed ih syncbronism wltb tbe 
m^gne-tlc rinac blocking member gear 11, To -tbe 
magnetic Tlux blocking member gear 11, ro-ba1:lonal 
force '!» -given from a driving means 20. Tbe driving 

25 means 20 2iad only to ba a mecbanical power source sucb 
as a motor. Inoidentally, Lbe present invention Is 
not dependent upon tbe structure of tbe driving means 
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20* For exdjnple, -hlie magne'tlc flux l>look±ng luexolDex' 3 
may roliaLeti by a driving meaafi ooinpr±s±a9 . am 
acxuaLor suclx a soXeaold, and &, mov^OLeiil: 
-fcransjiki. 1:11X719 moczKanX&m siicii afi a esil linkage 

5 Xor br-azxemi't'klxig Llie llxxear moveiaezxl: o£ ±he d.c-tuaLor 
1:o ^l^e ma^neLXc flux l^lockxag roemlD&r gear XI ]>y 
convex-ting Llio linear inoveoieiit InLo ro-taLloxial 
iQOvemezit . Fux"tl:ier^ -ttte magnetic Tluas blocklx&g member 
gear 11 as -tbe ro-L^-biona.! force tr ansxni. L txzxg mejilibQx* 

ID may be replaced wltb a. laagneLlc flux blocking membex 
pulley sucb ad tlie one In tbe Llkar-d exobodlmen L wblcb 
will be described later « Tbese modifications do not: 
affecL tbe ef Xeotlvenee® of tbe pre^ezir Invention. 

Tbe Jnolder sbaft. 2b 1& sbaped $o L2iat not 

15 only CLCi&& it support tbe magnetic Tlux blocking 

memi^ex^^ t^xxt: also It fuoctlona as tbe guide for tbe 
supply line 15 for ^^upplylng tbe coll 5 witli 
electrical pother. Tiie bolder supporting ebaft 21> Is 
rendered bollow, and Uie power supply line 15 la 

2G exLended outward -through Lbe bollow of the bolder 

supporting sbaft: 2b* Tbe bolder supporting sbaft 2b 
Is put Lbrougb tbe bole 3b of tbe circular end of Lbe 
magnetic fluac blocking member 3, and tbe cylindrical 
portion of -tbe bueblng 14, being thereby rotatlonally 

25 supported. Tbe outward end of the power supply line 
15 Is provided with a connector ISa, wltb which the 
power supply line 15 is coxmected to a power 
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COA-trclllng apparatus 25. As tlie ixasHowxi e:Jtci1:a-LjLoji 
circuit is controlled l>y the power controili^g 
appax-a-tus 25, alteixtaLing cciirirenc is supplied to tlie 
coil 5 tlirougii the poi«rer supply liae 15, 
5 The fiupportxzig shaft 2a of th^ holder 2 is 

supporte«l hy a holciar supporLing plate 13 ^ arwa ith© 
support iixg ehar^ 2h oJ^ the holder 2 is eopported By 
the holder supporting plate 17. The portion o£ the 
supporLing- shaft 2a, h:y whieh the dupporLin^ shaft 2a 

10 Is fiupporLed by Lhe holder supporting member 13, ie J>~ 
shaped i'n' cross :&ection (D'^cut), and is fitted in the 
D— shaped hole of the holder supporting- laeuiher 13, 
fixing Lherehy Lhe position of th^ holder 2 in terms 
of the circumXerence direction a£ the Tlxation roller 

15 7, Wl±h txie provision of the ahove described 

structural arrang-ement^ the holder 2 is positioned so 
that the rotational aj^is 7c of the fixation roller 7 
(Figure 1) coincides with the axia.1 lines 2c: o£ the 
holder supporting shaft 2a and 2b (Figure 3). 

20 Referring to Figure 1, the extemel diameter 

-of the magnetic flu^ blocskxng member gear 11 is 
smaller than the internal diameter 0Y o£ the fixabion 
zroller 7, satisfying the following inec^uality: 
(eacterzxal diameter 0x of the magnetic £X-ix2c 

25 blocking member gear 11} < (In'^emal diameter 0Y of 
the . f i^setioa- roller 7) 

The above described structural ar^rengement 
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maJ^es i-fc possible to a3S<=*iahle or seirvice (,\f^li±cti will 
b© d^sciribed lat^r-) tiie bea.t:x£ig appara-ku.s xn thLis 
ein2>odi.izLent, 'Ixrom Lh.e directloxx of 1:be power supply llxae 
15 (suppor-bxng slxa.fr 2j> side of the iiolder) o'£ tne 

N^-b, referflAS t:o Figures 1 and 8, an 
ejcample oiT ax9t asseinbly sec^uence JTor ^iie flaclng 
apparai:ua ±n bli±s enibodlmext L wi.H be described. 

Relerrlng Lo Figure 8(a.),* rirst, tlie fx^aLlon 
roller 7 is i:o be suppor-ted by irbe Tiacatioix roller 
eupporLlng pXaLes 2Sa and 28b, wlt:2x -bbe Izi.'kerpoei.'kion 
of bearings 27a auid 27b, r*espect:ively. TbeA, a 
f ixa-tion roller gear IS is attacbed Lo one or fcbe 
lerxg-bbwxse eads of tUe fixatiori roller 7^ tbat is^ tbe 
&xka ritted wiLb "tlie bearing 2 7b. Tlien, tbe sairie end 
of L2ie f iacation roller 7 l& fitted wvitb an unsliown 
Lbrud-b con-Lrol member Lo control Lbe movemeiiL of tbe 
fl&a-bion roller 7 in tbe tbrust dir^c-bion* Up to t£iis 
poixiLf tbe asseAlbly seqiuence is tbe dame as tbaL for a 
fi^KlAg apparatus ±tl accordance witb Lbe prior art* 

Next, Lbe magzietic flvuc adjuatable beating 
assembly 1 is inserted into tbe fixation roller 7, 
from one end of tbe fixation roller 7 (bearing 27b 
side), from tlie magnetic flux blocking member gear 11 
side, so t:bat tbe otber end of tbe magnetic fXujk. 
adjustable beating assembly 1 will stick out of tSie 
otbex* end of tbe fixation roller 7 (bearing 27a side). 
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ttie hole 13a of -tlie laolcaer supporting plaL^ 13* 

N^s&t, tlie JUOidear supporting L 2b (wHicJi 

IS liollow euxd serves as guide Tor power sapply line 
5 15}, sbowA 1x1 FlQfux'e 1, ±s Tl-t-ted wxlili Llie liplder 

suppox-k±iig member 17. Tliezx, the power supplv line 15 
±e cormecLed -to Lne power con trolling appara-tus 25; 
-tbe cozinecLor 15a of tlie power supply llxie 15 Is 
connected -to "tlie power contrrolllng apparatus 25^ 
10 co£aplet:lng the pXacement: of -the magne'Llc £lu2C 

adjustable beating asseaibly 1 Izi-co the fl^a-tlon roller 
7- . 

As described above, i-n the case of the 
fl^at-irici apparatus having the struc-tuace In this 

15 exnbocllirien± , it oan ba a^s<=^n\hled wl-fchoiit putting the 

power supplying" line 15 directly thr-ouflh the rixatloii 
x>oller 7- Tiierefore, the problems that the power 
supply line 15 is scratched, bent# and/or stressed 
duzrlng the asseaibly 'of the fixing apparatus do not 

20 occur. Further, the assenibly sequence fox* the fixing 
apparatus can be carrlad out from one end oX the 
fixation roller 7 (fixation roller bear 18 side) J 
Therefor-e, the filing apparatus can be more 
efficiently asBombled - 

25 Ke^t, the seqiuence to be carried out to 

disassemble the fixing apparatus in this ejaibodiment , 
for example, when replacing the Tixatlon roller 7, 
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maigiieLxc £ltix, genera-tlnlg m e ans ^ ei:o.« will Ise 
described. 

Wibien replacing a componeuib of Llae £i.icing 
appara.'tu^/' 'tlie coxDpocLexiiis Qf flying apparaLas ara 

5 -to removed in t.l2e order opposi-te to -tlie order in 
wfaJLcii tuey ar^ a.'bt:ac2ie0. Firs-fc, referring -to Figure 
1, t3ae' power c^npply line 15 is dleoonneeiied Trom -tl^e 
power conLrolllng appar^Lns 2S, ai: one of Liie 
lengrhMULse ends of liliie fixation roller 7. I^^xt,^ tbe 

10 liolder supporting oiemXser 17 is separa-ted from LUd 

liolder supporting siiaft: 2I>« I^asLly^, tHe magneLio flux 
ad^u^taKile lieaLlng aesembXy 1 la pulled out: rro2i 
wltliln tne fixation roller 7^ from Lhe bolder 
supporting stiaft 21> side, as sliown In Figure B(l)), and- 

15 removed. 

As described above, in Lliis embodiment, all 
tbe operations lor servlcl^ng "tbe fitting apparatus, for 
esample, replacing a single or plurality o£ components 
tbereof, ceuci be performed from one end of tlie fi:icatlon 

2D roller 7. Therefore, the Xlxing apparatus can be more 
efficientli' serviced compared Lo a fixing apparaLu^ in 
accordance wiCb tbe prior art, in otber words ^ t>%e 
fX^lng apparatus in tbis embodiment can be assembled 
or disassembled witbout putting^ or pulling^ tbe power 

25 supply line 15 tbrough. tbe fixation roller ?• 

Therefore, tbe power supply coil 5 le not scratched, 
bent, and/or stres^ad during assembling or 
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dlsas:»embli.xig ±lie fx^tlng appara-tua, in pax-blouXa.r-, 
asselublxKig tlie £j.xij^g appa-raLu.s. 

Also in tlii© exnbodXitt^t: , tlie Xlxlxig apparatue 
Is sLruc-tured to satisfy tli±s ineqtiality s (eictf^roal 
5 dlainet.dr o£ magne-tlc flcoc l^locklug member gear 

XI) < Cisternal aiame-ter 0Y of tlto fXacatloa r-olXer 7), 
so tna-t ttie Siolder 2 for l&oldi-xig -tliie xaa^ellc flux 
a^zieraLln.g' meaii^ (coinbinal:Xon of coll 5 and core 6) 
and magne'ti.c flux bloclclzig member 3 can l:^e aefieiii£>led 

10 into a compact unx=fc. 72ierefore, tlie combirxaLion or 
llie fixation roller 7 and joiagiie-Lic fZ\Jx gezLerallng 
meazxs r^^ar* 2>e more efficiently assembxed or 5erv±ced 
(tbeir oomponenLs can be replaced) compared to tJiat in 
accoxdaixce with tixe prior- art. 

15 Txx Llie case of tbe fixing apparatus In tbie 

embodiment, libe magnetic flux blocking member 3 is 
rotated in a predetermined direcXlon by tbe driving 
jneay^g 20, by an angle proportional LO paper \ recording 
medium) alze, so tliat tbe ebleld portions 3e and 3f , 

20 and tbe sZiield portloris 3g and 3b sbield tbe portions 
of tbe riscatxon roller 7 outeida tbe recording medium 
tracks WiLb tbesa shielding portions of tbe magnetic 
flux blocking member 3 shielding tbe portions of tbe 
fixation roller 7 outside tbe recording medium track, 

25 tbe magnetic flux is prevented from reacbing tbe 

sbielded portions of tbe fixation roller 7, or tbe 
portions outside tbe recording mediizm track, reducing 
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-blie amouxi-k 1^^ wilxc2i h.ea'l: ±& generated Xn "tiie fielded, 
portions, ojc the lexigtliwlse end portions, oT t:lie 
flxa.t:loA roller 7. Tbar^fox"^, tlie poartions ol -fclie 
f lx.a.t:loxi roller 7 ou-tslc^e tUe recoxrdlng medlua Lrack 
5 do not: eacces&xvely Incx-^ase In -t:eiiipera.tuxre. 

In tills embodlmenl., t:lie magxxetilc £llu& 
blocking meotber 3 can be sot: at ±liree poslCxonss wi.dt:]:i 
A (maxiraum sl^e) posl-tlon a± wlilcli no part o£ ±lie 
flxa-tlon xilp exCf&sslvely Iz&oreaees In L^n^eraLure; 

10 wld-tli B (In-teraedlary 8i.:&e) position; and wldLlx C 

(siaaXlert sl^a) position. In order t:o c2iange tike sli^u 
of tiie range. In terms of tne iGngLlMlse di.rec±lon of 
Llie rixa-cion roller 7, across wlilcli Iieat is gezierated 
in rlie rixation roller 7 l5y el^ctrooiagne-bio inducrion. 

15 For example, wlien recorxlxng xaedium (paper) wld-tli is A, 
or Cr wliich is equiva-Xeiit to A4 (237 ram), S4 (257 
mm)^ or A4R (210 iimk) widtli in tlie metric systaxa^ tKe 
distance between tfcte pair of si'Aleldlng portions or tlie 
magnetic XIusl blocking member 3 can be eclju&ted 

20 according to tne recording medium (paper) widLli by 
rotating tXie magnetic fins: blocking x&eaiber 3. TJie 
recording ioedlum (paper) widtli Csize) Is determined 
according to tbe epecif Ications of ±be iioage forfolng 
apparatus in uiilcb a fixing apparatus is mounted- Tbe 

25 number of tbe fixation roller sbieXding portions of 
tbe magnetic flu^ blocking member 3 does not need to 
be two; it can be increased or reduced depending on 
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Llie iiuiDl>or of wld1:Jbi3 Xn wlilcix -the jrecordln^ lue^i.^ 
^1axc2i wi.ll l:>e £ecl -to a £1jl±ixq a.pp3.iratus ar& aval2al>le« 
It may Be one^ tl^r-ee or mozre^ in order- Lo preveiil; 

tbe pori:i.ons of t:lie jfixa-ti-oA nip ou-tsld^ t:lie recor-dJung 
5 med.i.uai -tf a<^ from eaccesal\rely rlalag • 

Also ui tills embodiioerit t;lie fliclngr apparaLas 
ccmprlaee: tlie coll 5; cozre S; liolder 2 for ^ol^lng 
ttie coll 5 and core 6; magz^^tlc CIcul blocHi.rig aeisl^^x' 
3. Que or tiie lerxgtbwise ends or tlie iiaagxietlc flux 

10 I^lodclng migi/ul»er 3 is supported by L3i^ bolder 

supporting sHart 2a, axid tlie oLlidr- is supported by tbe 
Ijiolder supporting snaft 2b^ a& described above*. xn 
okber word^, the liolder 2 and jnaguetle f luz blocking 
niember 3 are Inteciirally asseiubled InLo a cofapacL uxilt. 

15 Fvirtlier^ lA Llils embodlfa^rit ^ Lbti axial lines 

2c (Figure 3) of tlie bolder supporting sliafts 2a and 
2b by wbicii tbe magnetic flujc blocking laember 3 is 
supported coincide wltb tbe rotational aids 7o (Figure 
1) of Lbe fiscation roller 7. Tberefore, tbe magnetic 

20 fluac blocKlng member 3 can be disposed wlLbln tbe 
rixation roller 7, wxLb tbe interposition of tbe 
magnetic flu^c blocking jnember gear XI and busblng 14 
fitted around Lbe bolder supporting siiaf-ts 2a and 2bv 
respectively, making it unAecessary to secure a space 

25 Tor tbe magnetic fxux blocking aiember 3, on tne 
outward Side at tbe flacatlon roller 7, along the 
peripheral surface of tbe fixation roller 7. 
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Tliereroxre^ It ±& po[&si.l>le Lo xeduco 'tHe 8±ze of a 
fdjclag apparatus - 

FuJTtiiex. in tills emE)Oiiiinexxt , tlie holder 2 Xor 
lioXc3ii.ng itLagneLi.c flUA genexaLing means (combxnaLxon or 
co±l 5 ani^ core 6) and magnetic riux blocking membej: 3 
are InLegxalXy assembled Into a compaot ixnlL, 
Improving not only LUe efficl^oy wltiin wlixcn th©y are 
assejn3>led, buL dlso tb^ efficiency wjiLH wliaoh the 
flsLlng a.ppa.z:atLis can be eex^lced, fox exaoipler wlien 
tlia fixation roller 7 Is replace<3 during maintenance. 

rurtlier^ tlxe magnetic flu& blocking m emb er 3 
can be rotatlonally drlveji about tbe rotational axle 
7e of tiie rixatlon roller 7^ by tlie driving meansr 20 
located at one ol Ll^e lengLiiwlse ends of tbe n^atlon 
x-oller 7 t snpporLing sliaft 2a side of Lbe liolder 2)* 
Therefore, tlie space lor tbe dx^lvlng means 20 lias only 
to be provided on tbe supporting sbart 2a side of tbe 
liolder 2r making It possible to reduce tbe fiiting 
apparatus dimension In terxod of tbe tlirust direction 
of tbe flatatioa roller 7* 

Alsso In tbe case of Ltie fixing apparatus In 
tbld embodiments tbe Jtlxation nip (Iieatlng nip) N 
bavlpg a predetermined wldttx is formed between tSie 
fixation roller: 7 and pressure roller by placing 
tbe preseure roller 3,, and tbe fixation roller 7 
intexnally Holding tbe above described assembly 1 Into 
tne L&nsbown bousing of tbe fixing apparatus so tbat 
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±l2j& Xlxat:lon roller 7 is kept vertically presaed on 
tlie pjceseure x^oller 8 Xrom aj:>ove^ as ©Ixown in. Figures 
1 and 2. 

Tlie Tjiicatioja roller 7 is z-Qtated iii tlie 
5 elockwlse dir-eoLion iixdicaited by an arrow mark F i>y 
the fiiaLion roller ^ear 18, caafilng Llie pressure 
roller 8 to l>e rotated in tne cowiterclockwise 
* direction indicated by axx arrow mark Q toy the rotation 
of tlie fixation roller 7- 
10 Tlie coil 5 is made Lo aeneraLe alternating 

aiagnetic flixx, by tHe alternating current supplied to 
Llie coil 5 £rom the power conLrolling apparatus 25- 
Tbe alternating jttagnetic Tlujsc is guided by the core 6 
to the fixation nip inducixig eddy current in the 
15 surface portion of the fixation roller 7, in the 

fixation nip N. The eddy cux^rent generates Joule heat 
in the surface portion of the rixation roller 7 
•because of the resistivity of the surface portion of 
the fixation roller 7. In other woras, as the coil 5 
20 1& supplied with altematxnci currents heat is 
generated by electromagnetic induction, in the 
fixation roXler 7* in the fixation nip N» 

• The tejl^perature in the fi:ss:ation nip N is kept 
at a predetermined level suitable for fixation, by the 
25 tenffiierature controlling system, inclusive or an 
unehown temperature sensor^ which controls the 
alternating current supplied to the coil 5 from the 



power conLrollxng appar^-tus 25. 

in opex-atiloii^ -tlie lixation roller 7 is 
rotated l>y ±he rotat-ion of tit^ ri^atibii roller ^ear 
18. and alt.erAa1:lng current is supplied to Llie coil 5 
rroxa -fcJkxe power oontrolling apparatus 25 to raise tlxe 
-tempezrature in tlie flxaLlozi zxip N t-o the prede Lermlnea 
level « After tlie LemperaLure oX tlie £i:xa'Cion nip N 
readies tlie predetermined levels the recording mecLiuja 
(paper) S i>earizig an un^i^&ed toner image is inserred 
into the fijcation nip N between the Tixation roller 7 
and pressure roller 8, alongr the recording laediuia path 
H (indicated toy single-dot chain line} from the 
direction indicated by an arrow imark being thereby 
conveyed thxrough the Xixation nip n. While tine 
recording mediiun 3 iai conveyed through the ri^ation 
nip the recording mediuxa S and unfixed toner image 
are heated by the heat generated in the fixation 
roller 7, As a result, the Loner iiaage is fi^ed to 
the x^ecording medium. After being 'conveyed through 
the fijscation nip the recording medium S is 
separated from the peripheral suriace of the fixation 
roller 7, on the exit side of the Tixation nip N, and 
is conveyed further. 

Next. 7:eXerring to Figure 4 which ie a 
scheiaat4c sectional view of the fixing apparatus and 
magnetic circuit in this embodiiaent^ the function and 
movement of tlie magnetic £lux blocking meLitiber 3 of the 
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rising apparatu© in this embodiment wXll toe described- 

In tbe drawing, -tbe magnetic riux Ja 
(represezilied by doubXe-dot: cbaln Xino) is a part or 
the magnetic circuit: or the magnetic f iux generated by 
fcbe magnetic rxux generating means as elecLrlc power 
(alternating current) ±s inputted into tb^ magnetic 
rxuac: generating means from tbe power controlling 
apparatus. Tbe magnetic Xlax Ja passes LHrougb the 
primary portion 6a (perpendicuXar portion) of tbe core 
6^ fixaLion roller 7, and secondary portion Gb 
(horizontal portion) of the core 6. m reality, the 
magnetic rxuat passes the inward sJ^de or the Xij^ation 
roller 7 higher in Permeability. However, ror ease of 
descripi:ion, the line Ja is drawn as is in Figure 4. 

AL Lhis time, Lhe areas o£ the Tiication 
roXXer 7, in uihich heat is generated by 
exectromagnetic induction, will be dXscussed. 

It is thoughx that in terms of the amount or 
heat generated in the rx^ation roller 7, the portions 
of the fiiiatiori rolxer 7 next to the coll 5 are the 
largest ror the IToXlowing reason. That is, magnetic 
flux is generated so that it shuttles through tue 
primary and secondary portions 6a and 6b of the core 
6a. Therefore, Lhe magnetic flux density is highiax: in 
the portions of the rixation roller 7 next to the coil 
5- In consideration of this concept, the magnetic 
flux generating iiieaxxs (combination bf coil 5 and core 
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6) is ^.ZlerlxLly t:iited so «.at ,.ea1: will ^ g^^eratea 
m the pcxtlon Of tue f location roller 7 la cox^caot 
wit2i t2.e p^ssure rolleor 8, and LUo portion of the 
fixation roller 7 on lauaedxately up^txeexa ^ide of 

5 the fixation nip It i„ terms of tfte rotational 
ai^^otlon of t:!.^ fixation roller 7. Furtl^er. as 
fiction roller 7 is. rotated, it i« unifor^i:^ heated. 

THe inagnetio flux genaratlna means is 
provider to generate l.eat based oa Ll^ prinoipi^ of 
electxoniagaetlo Infiaotlon He^tlcg. m the cas^ of the 
«nag».^tlc fl«^ adjusting ,«eans, the ^Idth or the path, 
through Which the magn^tlo ri„x shuttles in the 
fi-^tion roller, is adjusted by the magnetic fiu^ 
l^lockl^g „.ena>ei: 3 iz. order to control the arr.ount 
wl^ch heat is generated in tl.e lengthwise end pox-tlotis 
Of the rixation roller 7, by electromagnetic 
irtfiuc-t 1 on ^ 

More specifically, the amoimt by which heat 
is generated in the fixation roller 7 can he 
efficiently redvxced by the placement of the magnetic 
flu* I>locking „.emher 3 between the core 6 end £±^^xaa 
roller 7; if the core 6 is T-shaped in cross section, 
shielding the fi,aLion roller 7 from the prima^ry 
portion ^perpendicular portion) 6a of the core 6 is 
particularly effective to reduce the amount. As will 
be evident from the magnetic circuit Ja in Figure 
4Ca), the primary portion 6a oX the core 6 is higher 
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ifL -aanetic flUi, d«i,sity ±1^ the secondares co:^^ 6b 
Clio^l:«ontal portico), and lAe magneUic fiu* s^perates 
IuLo bwo portioixs at bba ouLward ex.a [«dge) of tiia 
poirticm 6a and t:be joint: between Lne poxLions 6a and 
5 6b. Therefore, it is more eXrective to aHie2d the 
rixatlon roller 7 rrom the roagiietXc flux, across this 
portion of the magraeLIc clrculL, that is, across the 
area correspondinsr to Lh© outer end Cedoej of „he core 



6a. 

10 



Rererrlng to Figure 4 (a), whan recording 
"f^.f.^. .*?^ widLh A, Which doe* uoL caus.e. an:^. . 

excessive ten^eraLure increase in the portions of the 
fixation nip K ouLside the recording medium tracic, is 
used, the aiagnetlc flujc hlocJcing member 3 i© kept 



oil 



15 standby In the area in which it has little effect on 

Lhe magnetic circuit Ja. In Figure 4(a), the maguatic 
Xlux blocking mefiCber 3 is on staz^dby i„ the area where 
lihe magneLle circuit Ja is not present. When tha 
magnetic flux bloclclng member 3 is positioned as showo 

20 in Figure 4(aJ, it does not aXfect the magnetic 
circuit Ja- Therefore, aaat ia generated in the 
fKation roller 7 by electromagnetic induction, across 
ite entire range, which corresponds to the width A or 
recording medium, enabllna the entirety of the 

25 fixation nip N to heat the recording medium ror 
fixation. 

Referring to Figure 4(b), wlien recording 
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»«diam oi: the widLh B, wliicA is caprOjle of excessively 
increasias tHe portions of Lbe flataLAon nip outside 
Uie recoraixia medium track, LJie magnetic flu* blocking 
inember 3 is roLaLecS into tl*e position in wJiich it 
ittLerXeres witt tlie magnetic circuit Ja, prevettLing 
Uie jnagnetic flu« Xrom reaching tlie portion or tHe 
fixation roZlex 7 behind Lhe magnetic flux tolooJcing 
mefiib^r 3. in Figure 4(bK tlue fixation rollex- 
fihieldingr portions 3e and 3f of Lhe magneLic fluse 
blocking membei^ 3 eover the corxesponaing portions of 
the primary portion Sa of the core 6, hlocJcing the 
flow of the magnetic flu^ flowing inLo. or out Of, 
these portions of the portion 6a < The magnetic 
Circuit Jh shown in the drawing is such a magnetic 
Circuit that is formed in the range Ba (Bb), 
corxesponaing to the shielding portions Be (3f ) 
(Figure 3). As will he evident froiTi the .irawing, when 
recording medium of the width 3 is fed, the amount of 
the magnetic flux which passes through the fixation 
rollei: 7, in the range Ba (Bh) , corresponding to 
Shielding portion 3e (3f), which is outside the 
recording medium track, is smaller compared to the 
amount shown in Figure 4Ca) • Therefore, the amount by 
which heat is generated by electroraagnetie induction, 
in the portions of tlie fixation roller 7, 
corresponding ^o the shielding portions 3e and 3f 
hav-ing the widths of Be and Bb, respectively, is 
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smaller. Tlx^reror., tlxe porLXon« or «.e ri.atlon nip 
outsiae LIU. recor<aing ine,iium traok do not excessively 
irxerease. i„ ^j,^^ ^^^^ ^^^^^ por-Lloix or tlxe 

fi^atio,* nip, the dlipension of wixioh, ia terxns of tHe 
lenfftlxwlse dXr^ctxon of the fixation „ip, n^aLchea Lbe 
recording median. v.idth B, becomes Lhe r^c. in wlxicH 
the fi.ai.ion by electromagnetic induction Is poe^ible. 

Wben recoxrding inedium wltb the width C, wnxch 
pauses the excessive tempexrature increase in the 
l>ortion3 of the f ixatioix nip outeide the recordinsr 
«edlui» tarack, is used, the relelioaship a«iong the 
xecordizxg xoedium u-idth, fixation roller- shielding 
portions or the magnetic flux blocking member 3, «„a 
xaage i= which the fixation by elepLroH^gnetic 
induction is possible, is sixnilar to that when the 
recording mediuia is of the width s. That is, the 
magnetic flu^ bloc&ixxg member 3 is Xurther rotated 
into Lhe magnetic circuit Je. m the drawixig, Lhe 
Shielding portion 3g C3h) of the ruegnetic flux 
blocking meinber 3 is positioned between the primary 
portion 6a of the core 6 and Lhe fixation roller 7 to 
interfere with the flow of the magnetic flux. -She 
magnetic circuits Jc and la the drawing are Hie 

resnlts-of. the deformation caused by the interference 
from the Shielding portions 3g and 3h havixxg the 
widths of Ca and Ch, respectively (Figure 3). When 
recording medium with the width C is in use, the 
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pojcUion of the magnetic circuit, wliich coriresponcl^ to 

"*atioo roller 7 sHieiaed from 
tHe coll 5 by tlafi eW-eiding portions 3e and 3f with 
the wiatlis ««d Bb, ana shleldina portioos 3^ and 3h 
with the widths Ca aiid Cb, that is, the porLioixs of 
Lite fixation roller 7 corresponding to the portions of 
fche fixation nip ouLsida the recording madiuia track, 
become Lhe combination of magnetic circuits Jb, Jc and 
JC in Figures 4(b) aixd 4(e). m other words, the 
portions of the magnetic flux, which go through the 
fixation roller, within the above described ranges (Ba 
* f*^. smaller than the portion of 

the magneLic flux which goes through the fixation 
roller 7 in the ranges Ba and Bb in Figure 4(a). 
Therefore, Lhe amount by which heat is generated by 
electromagnetic induction, in the ranges (Be * Ca) and 
(Bb + Cb) is smaller, being prevexiLed frojn excessively 
increasing the portion of the fixation nip outside the 
recording mediuxa track, m tnie case, the center 
portion of the fixation nip, which corresponds to the 
distance 3d between the two fixation roller shielding 
por Lions or the magnetic fluac blocking inember 3, and 
the width of which equals the recording mediuis width C 
is the range in which fixation by Electromagnetic 
induction is possible. 

Next, referring to Figure 6, the second 
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^paxm^ixt. of tlxe present: lx.vent::ioxx will be -ascr^i^e^. 

Tlie compon««.ta, sucli as the magnetic f] 
generating means C5 axxd 6), Tlxation roller 7, 
pre«.sure roller 8, eLo, , or tl^a image £arta±ns 
apparatus in this embodlmeiit are the same as tHose in 
tixe first embodimexiL. The components in Lhis 
e«£,o<Simei.t whioh are the seme Xn function a« those J.n 
the xxrst embodiment are given Lhe «a«ie referential 
syonbols as those given in Lhe first embodiment. 
F«rth^r, the substances u^ed as the materiel for the 
magnetic flux bloca=ing manager 3 a.re the saxae as . Lhose 
used in Lhe first embodisient . 

In the second embodiment, the inequality t 
Ce^Lternal diameter «!Z of Lhe magnetic riux blocJcing 
member gear 11) < C±ttLern-Ll diameter 0Y of Lhe 
fixation roller 7), which is mandatory ±n the first 
embodiment, is not mandatory. ir. other words, this 
eiDbodlmenL is dirxerent from the rxrst erabodixaent io 
that the external diameter 0X of Lhe magnetic flux 
blocking member gear 11 „iay be greater Lhan the 
internal diameLer 0Y of the fixation roller 7, 

In Lhe second embodiment, the holder 
snpporLlng shafL 2a is shaped so that IL can function 
as the guide for the power suPPly line 15 which 



25 supplies Lhe coiX 5 with electric power 



The holder 

supporting shaft 2e is mede hollow so that Lhe power 
sixpply line IS can be extended outw^d Lhromgh the 
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boldez- supporting shaXt 2a. THe axagnetxc flu* 
blocking member- geax 11 is ^otatably flLLed around the 
bolder: supporting sbeTL 2a. Tbus, tbe power supply 
line 15 caft put. tbrough tfae magnetic flux blocking 
iSi^njbsx gear ll (bolder supporting abaft 2a), and 
connected to tbe power controlling apparatus 25 witb 
Lhe use or tbe connector 15a, Lo supply tbe coil s 
wlLb electric power. 

Tbe bolder 2 is supporLed by tbe bolder 
supporting Plate 13 and Lbe bolder supporting member 
17, on tb« supporting shaft 2a and 2b sides, 
respectively. Tbe portion of the supporLing shaft 2a, 
by wbiob tbe supporting shaft 2a is supported by the 
bolder supporting meoiber 13, is D-shaped in cross 
Auction -cr-cut), and 1© XI t ted in tbe D~sbaped bolfe of 
the holder supporting member 13, filing tbereby the 
position or the holder 2 m terms of tbe circumference 
direction of the iiicatlon roller 7. 

In the second embodlmenL, Lhe tip 2bT of Lhe 
holder supporting shaft 2b is tapered so Lhat the ■ 
holder supporting shaft 2b can be SiBOothly inserted 
inLo the D-sh^ed bole 17a oX the holder supporting 
plate 17 when Lhe magnetic flux adjustable heating 
assembly 1 is put together. Obviously, the same 
eXXeqlj .c^..be. obtained by tapering the Lip of- the 
bolder supporting shaft 2a. in the first embodiment, 
through which Lhe power supplying line 15 is put. 



KexL^ referring "Lo Figures 6 and 9, an 
example of an assemi;>l^ sequence Xor tlie fixing 
apparatus in this embodiment will be <iescribe<3. 

deferring to FigrLre 9(a). firsts' tbe JTixation 
roller 7 is to be supported by tlie fixation roller 
supporting plateiB 2Sa ana 28b, witb Lbe interposx Lion 
oX bearings 27a and 27b, respectively. ^ Tben^ a 
Xlxatlon roller gear 18 is attaclaed to one ol tbe 
lengtbwiee enOs o£ tbe n^cation rolier 7, tbat is^ Llie 
end fitted witb Lbe bearing 27b- Tben, Lhe same end 
of -tbe li^^ation roller 7 is fit Led witli an unelidwn 
tb^rusL control ioeinber Lo control tbe movement of tbe 
Xixation roller 7 in tbe tbx-ust direction. Up to tbis 
point; - Lbe* assembly sei^uence is Lbe same as" tbat Xor" a 
f±JLXnQ apparaLus in accordance wiLb tbe prior arL- 

NexL, tbe magnetic flux adjustable beating 
assembly 1 is inserted into Lbe fixation rpller 7, 
Xrom one end of tbe Xijcation rollex* 7 (bearing 27a 
side)-,- Xrom -tbe tapered end 2b7 side oX tbe bolder 
supporting sbaft 2b, so tbat tbe otber end of tbe 
magnetic flux adjustable bea-ting assembly 1 will stick 
out of tbe otber end of tbe fixation roller 7 (bearing 
27b side). Tben, tbe bolder supporting sbaXt 2a, 
baving tbe-tapered tip 2bT^ is fitted into ^be D- 
sbaped bole 17a of tbe bolder supporting plete 17 • 

Nextr Lbe bolder supporting sbeft 2a (wbicb 
is bollow and serr^ee as guide Xor powez: supply line 
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15). sHown in Figure 6, is XXLM wiLH tiie bolder 
...T^f f^^' tte x>ower supply lioe 15 

i« coxmeotea to the power controlling apparatus 25; 
tHe coniiector 15« or tli« power supply line IS is 
connected to the power controlling apparatus 25, 
completing tue magnetic fiux adjustable iieaLing 
asseibbly 1. 

AS described abov«, in Lbe case of Lbe f i*inff 
apparali^s structured as m Lliis exnbodijnent , it can 
assexabled »riL2iout puLtlng t.i.e power supplying iin« 15 
tbrcngb Lbe fixaLi.;m roller 7, Tliereror«, LJi© 
problcina tbat Uie power supply line 15 is acratcbad, 
benL, and/or stressed during tbe assembly o£ tbe 
magnetic riux adJusLa&la beating assembly i do not 
occur. rurtber, tbe assembly sequence for Lbe 
nagneLic flm. adjustable beating asse«ibly i can be 
carried ouL from one end of Lb© fixation roller 7 
(Side opposite to fixation roller bear X8). 
Therefore, tbe magnetic riux adjusLable beating 
assembly l can be more efficiently assembled. 

In tbe second embodiment, tbere is no 
requirement regarding tbe relationsbip beLween tbe 
internal diameter of tbe fixation roller 7 and Lbe 
eastemal diameter 0Z of the magnetic fliuc blocking 
member gear 11 (because tbe magneLJLc f lu«: eddustable 
beating assembly 1 is inserted into tbe fixation 
roller 7 from tbe bolder supporting sbaXt 2b side>. 
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affox^dlxig greater Xa.i:±-tude Lxi apparaS:us dlesign> w2i±cli 
Is iiieritori.oas. FuxLHer, ±he iiiagn€^t.xe fXxix a^ljuslrarile 
liea'b±zig ass^nibly 1 is structured so Lliat Llie jnagnebic 
flux l>lockingr ioeinber c^ear 11 doea not ii&ed to l>e put 
ttuousfli Llie lioXlow of the fl^atioxi roller 7- 
Tbererore, me masAetlc LXvlk l>locki.ng membex: ^ear 11 
Is preveALed from sustaxnisig such damage as fioratches 
and Inden Lat jLozis • 

Next, Lhe sequence to lae earrled out to 
disassemble L2ie fxxXng' apparatus xzx tlxLs emboaimexit , 
for example, whea replacing the flxaLxon roller 7, 
laagnetlo fxux generating xneana^ etc will be 
described. 

WHen raplaolng the- oomponents of the fixing 
apparatus, tliey are to l>e remov^a in the oxder 
opposite Lo the oraer in which they are attached. 
First, the power supply line 15 shown in Figure 6 is 
disconnecteci froiit the power controlling apparatus 25, 
at one of the lengthwise ends Of the fixation roller 
7« Next, the holder supporting msiuber 13 is separated 
from the holder supporting shaft 2a. Lastly, the 
magnetic flux adjustable hea-clng assembly 1 is pulled 
out froia within the fixation roller 7, from thei holder 
supporting shaft 2a side, as shown in Figure 9(b}«, and 
removed, 

AS described above, in this embodiment, all 
tlie steps for servicing the fixing apparatus, for 
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«a»ple, replacxnsr a sixxgle or plurall^y of compoxxents 
Hier«pr. can be p<.rfor«ea f^om ooe end oi: tl^e ri:.^tlon 
xoile^ 7. Tlxereror^, rhe fixing ^ppararu^ .an be .ore 
efric±ently serviced compared Lo a fixing apparaLus in 
accordance wXLIx the prior art. More specif 1 caller, tHe 
magnetic £lu^ adjustable heating asaeiably i m this 
embodiment oan be a^.e^O^ied or ai^^^^i^^ witho«L 
pattizxg, or p^lXi^g, tie pow«r sc^piy xir« 15 dlrecLly 
LiiTou^l. t^.e fixation roller 7. Tberefore, th« power 
supply ooil s i« not scratches, benL, and/or stressed 
during assea»bling or dlsassembiiag tba fixing 
apparatus, in particular, aseembllng the rt^ipg 
apparatus . 

^^^^^'r in the second efflbodljnent , tbe 
magnetic flu* adjustreble heating assembly i is 
sLractnred so that the power supplj. line is for Lhe 
coll 5 of the magnetic flu* adjustable heatlxig 
asse«a.ly 1 can be put through the magnetic li^ 
blocking -Kxember gear li, so that the top 2bT oT 

the holder supporting shaXfc 2b, wbicil is on the side 
opposite 1:0 the aide where the magnetic flu* blocking 
meniber gear H is, is tapered. m addition, the 
holder 2 Xor holding laagnetic flu* generating means 
(combination -of. coil 5 and core 6) and magnetic riux 
blocking meibber 3 are integrally assenOsled into a 
compact unit. Therefore, not only is the fixing 
apparatus in this embodiment better m the efficiency 
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wliill wlilclx tlie flxaLlofiL iroller 7, magnet:! c flux 
gexxera'tlrxg iiiiembex-, etc., are assembled, l:>u± also -klie 
efficiency with wlii-di the filing appa..ratus can i>e 
serviced ^ rox- example^ when the fixation xollex: 7, the 
magnetic f 1 ux genezratlng meml^er* etc., are 2replaeed« 

Next, rererr-lng to Figure 7, the fixing 
apparaL.as In the Lhxrd exnhodiment of bhe present 
Invention will he deecribed. 

The components, such aa the magnetic fXux 
geneiratlng means (5 and 6), fixation roller 7, 
pressure jcoller 8^ etc., of Lhe Image forming 
apparatue in this emhodiment are the eaiae as thoae in 
the firsL €:mhodimenL« The components in this 
ejuhocliment which are Lhe same in function as those in 
the first embodluiex'it are given the same referential 
symhola as those given in Lhe first embodiment. 
Further^ Lhe suhstancee used as the materials for the 
magnetic Tlux blocking member 3 are the same a$ those 
used in the first embodiment. 

in Lhe third embodiment r in the place of the 
magnetic fiuK blocking member gear 11 in the first 
eml^odl'ment ; a magnetic flux blocking member pulley 11 
Is proviaed, azxd a belL 21 is wrapped around the 
pulley 11 and the pulley 20a of the driving means 20. 
FurLher, the Lhlrd embodiment is similar to the firsT 
embodimenL In that the external diameter of the 



inagzie±lc flux bloclcing xnembex: pulley II is siBalier 
than the Interx^l dJL^^ter ^ of the fixation aroll&x- 
7: 

Ce&Lemal iaiajnei:ez: 0X of the ma^zieLlc flux hlockxzig 
jaejxi£k^r pulley 11) < (lnt:ernal di.amet:e^ 0y or the 
flxatlozi roller 7). 

iU.60 XXI the third eoihodiiaen L ^ the Lip 2bT of 
the holder suppoxrtixig shaft 2b is tapered as in the 
second einhodimei'i L ^ 

m Lhi^ embodixuent, how^&v^^ the size o£ th& 
fixation roller 7 io terms Ox the circumf erenLial 
direcrtion is made d^eater man that in the preceding 
einbodlmenLs, and the iaagnetic aTIux ada'usLable heating 
assembly 1 is structured so the a^ial line of tihe 
fixation roller 7 dots^:^ not coineide with Lhose or Lhe 
holder supporting Shafts 2a a*id 2b ^ abouL which Lhe 
xnagnetic flu^^ blocking mejokbezr 3 ie rotated. In other 
words ^ in Lerms of the cros$ section of the luagnetic 
riux ad:Iustabl«t heating assembly 1, the rotational 
axis ot Lh^ fixation roller 7 is offset from the 
rotational axie 2c of the magnetic £lux blocking 
member 3 . 

Inhere are two choices of sequences for 
aeeembling the fi^ng apparatus, and two choices of 
sequences for disassembling the fixing apparatus in 
order to servicing the fixing apparatus, for example, 
replacing the components thereof « One of the assembly 



or dlsassemblsr ee<iuexices makes good use o£ the 
relatioasJiip between the exterxiai dianteter 0X of th« 
magxietic flux hlociklng mejittier ptiiiey n a^id the 
internal diameter 0y or Lhe rxa:at±on iroller 7, toeing 
therefore virtually the same as that in the first 
eaibodimeiiL. The other of the assembly or disassembly 
se<iuences laaXes good use or the tapered tip 2bT of Lh« 
holder supjf^orting shaft 2b, beijag therefore virtually 
tlie sante as that in Lhe second embodiment. It is 
optional which of the two asseatfjly or disassembly 
seouences is to be Chosen; it m^y he deLermined based 
on the position of the cover of an ioiage forming 
apparaLtis for mounting or dismounting a fixing 
apparatus. 

The structural arrangement, in Lhis 
embodiment, for Lhe magnetic flmc adjusiLable heating 
assembly 1 makes it possible for the fixation roller 7 
with a larger diameter to be used with the magnetic 
fluat adjustable heating assembly 1 for a fiacation 
roller with a smaller diameter, maicing it thereby 
possible to make some ol the components of the 
magnetic fluac adjustable heating assembly i 
interchangeable. Therefore, the number of molds can 
be reduced. In other words, this structural 
arrangement makes it possible to reduce the cost of a 
fixing apparatus. 

Obviously, it can be easily deduced from the 



i:£Li.r*d eiabcdlment: -tlxaL a pluraliLy of magnetic: fliA^ 
adjustable 2ieat:lxig aasnmt>lies 1 can ]:>e disposed In a 
single rixa-tiorA rollei: w±l:li a dlajjA^-beor greater tlian 
tliat o£ -the rixa-tioii roller 7 lii thJLs embodljaent • 

As descrlbea alcove ^ according Lo eacli of -tlii^ 
alcove described eakbodHoen-fes , L2iq filing apparaitus 
(ixiagxiet;lc flux adJust:a2>Xe UeaLlng adsembly 1} cari be 
asseinbled wi±liouL piit:t.lrAg -ttie power Sriipply line 15 
directly -tbrougll -bbe TlxatxcrA roller 7. TXiex-efore^ 
Ulie probleoi fcliat: t.lie power supply line 15 Is 
scra-tched, £>ent:, and/or stressed wHlle t2ie fla&Xng 
appara-kns' (magnetilc riiix adjus1:al>le Heating assexobly 
1) Is a&aem'bled does not occu.x'* Fnr-Llier, -the magxie-tlc 
£1\ix adjixstrable lieat;±ng a&Sembly 1 oan De sezrviCidid 
rrom one sld^^ of tilie £^lxati.on roll ear 7, In terms of 
tne lengtliwlse direction of Lliet fixation roller 7; for 
exazDple^ ti>e componen-bs of tlie magnetic flux 
adjus-table neai:lng assembly 1 can be replaced from one 
side ox tbe fl^^atlon roller 7. THerefore, lilie fixing 
apparatus can be serviced inore emclen-tly Lban a 
fixing appara-tus Xn accordance wlxb tbe prior ari:. 
Furtber, wltb tbe prov^lsloix of tli© above described 
s-bructural arrangemen-t, tbe fixing apparatus (oiagnetlc 
flnx adjustable beating assembly 1) can be asseiiobled 
or disassembled wXtbout putting or pulling tlie power 
supply line 15 tbrougii tbe fixation roller. 
Tbeicefore* tbe fixing apparatus In tills eioboaimenii Is 
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euperlor Izi Assembly efficiency end coAiponenl: 
replacemenb efflcl^cy to a fi2.1ng apparatus i-^ 
accordance wicisi Liie pr-±or arL. 

Neaci:, refer rXng -to Fig urea lO, 11, axLd 12^ 
Lne roujr-tli embodiitiezx't of tlxe pre&en-b i.nveiii:ion hri.ll be 
descrlbecl. 

^he rxxin^ apparatus ±n -tliie eisabodlmeAL xs 
slzructured so "that: tilxe magne1:lc flux Xs adJusLaliklQ by 
xoLa-blzxg t:be magrjielixc flux genera-blzxg joeana around ±lie 
si:aLlozia.x*lly dxapoaed magrfcetXc flusc adjuistin^ means 
(magnetic flu2£ blocking member } • Tbe cojnpoiLentie , eucb 
aa tbe Aiagnetxe flux generating meeuie, fixation 
roller, pressure roller, etc ^ oX tbe Image forrolzxg 
dppaLxraLu£s In tble embodiment ax^e Lbe eame as Lbose In 
tbe rirst embodXmex^L* Tbe cpmponents in. tbx© 
embod Irgaix L wblcb are Llxi& same In XunoLion tbose In 
Lbe first embocIXmerit are given tbe same x*eforentlal 
symbols as tbose given In tne £lrst embodiment. 
Further^ Lbe subsi:ance6 used as tba materials lor the 
magnetic flux blcclclng member 3 are the same as those 
used In the first embodiment. 

The magnetic flUx blocking member In this 
embodiment: Is dlXXerent from that In the first 
eitibodlmexit in that the fonoer Is formed of two 
components 3A and 3B (Flguzre 10). Referring to Flg\ire 
12, the magnetic^ flux ' blocking members 3A and 3B are 
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arcuatre, aad have two sections distinctively di.rrejrent; 
in dlmenslcms* THe siiapes and dimeasions of mese two 
sections will be de&crlbed laLer. Tbe xoagnQtlc flujt 
blQcklxigr iueiubers 3A and 3B are solidly attached to ttie 
boldex' ^upporLing plate 13 ajid 17^ whli2:li are on tbe 
supporLliig sbaftzs 2a and 2l3 sides oi: the holder 2, 
respectively^ with the use of uneliown small lEtcrews. 

In -the rijcing apparatus in this eaihodimezit « 
the holder 2 which is supporting the coisibination ol 
the coil 5 and core 6^ as the loa^eLic fl\ix generating 
ffieans^ is rotated about the rotational axes or the 
supporting shatts 2a and 2b, by tite magnetic flux 
blocking mfiuuber gear 11 7 the portion of Lhe holder 
supporting shaft 2a, which is D- shaped in cross 
section, is fitted in the D-shaped C^^-cut) hole of the 
loagnetic flux bloc3clnc| diembejr gear 11 so that driving 
force cai-A be transmitted to the holder supporting 
shart 2a- With the provision of this stractural 
arrangement^ the holder 2 can be rotated in the 
direction indicated by an arrow mark a^ or axr-ow merk 
b, 

to Figure 12, the magnetic flux 
blocking member 3A has fixation roller shielding 
portiops (corresponding to portions of fixation nip 
outside recording medium track) 3p and 3r^ and Lhe 
megzxetic XI ux blocking member 3B has fixation roller 
shielding portions 3<a and 3s • The shielding portions 
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3p aiidl 3q azre xdejcitxca.! ±xi sliape and ali^e, and ard 
girea-tear dlmezisxoja La berms of Llio cxx-cumreren'tlal 
d±recLi.04Q of irlie fXjcaLioxi roller 7^ tlian tlie &lileld±ad 
poriiioTLs 3r and 3s wlilcli ar^ identical In shape and 
5 alz^.. in oLjt^er woxds, liliedes f±2ca-Clon roller slileldlng* 
portions 3p (3«) and 3r (3s) correspond to the 
XlxaLlon roller shielding portions C3h) and 3e 
C3r), In the flxsL p^mT>odimeiiL , which are dirferent 
dimension lii Lerms of tue cxrcumferenvlal d±rectXoii of 

10 the fl^aUlon roller 7. Thorefore^ Lhere ±s e at&p 
hetvreen the shielding portion 3p (3<i) euld shielding 
porLlon 3g (3h)* 

In other- worde, the fl^satlon roller shielding 
portions of the uiagnetlc flux hlocking nLemher&i 3A and 

15 32 are the cpmb.;tnaUlon of rhe Tlxatlon roller . 

shielding portions 3p and 3x7^ and the coiiU:)X nation of 
the 3q and 3s ^ ^respectively « The portion 3p (3c(> is 
greater In dimension Ixi terms of the circumferential 
dlrecLloa of the fixation roller 7 than the portion 3r 

20 {3s}. In order to prevent tha ahnormal teo^perature 
Increase in Lh^ portions of Lh€i fissation nip ontside 
the recording ]ned±um tracks hy redixcinci the amount by 
which heat Is generated In Lhe portions ol the 
n^aLlon roller 7 outside the recording xnedlum t1:ack 

25 In terzns of Lhe axial direction of the filiation rp:|.ler 
7, the holder 2 is rotated lay the driving means 20, hy 
an angle which matches the recording mjedlum si:&e. so 



i:lia-b «xe TXxai: dcm roller &}i±eldjlAg £>oxrt:±on8 3p o^ia 3^^ 
or LUe combxziaLloii of riie snielillog portions 3p and 3r 
and Liie c:oiia:>i.iiaLi.oii of tlie slxieldlng portions 3<i and 
3s, ax-e rota Led to position ttie core 6a InLegral wiLli 
til© liolder 2, on the opposite side of tHe Tixation 
roller shielding por Lions 3p and 3«, or LH^ 
coinlDinatlon oX Liie slilelding portlona 3p and 3r and 
tJie eoiii3:>lnatlon oX fctie slileldlng- portions 3q 3s, 
In order to sUiald the Xixation roller 7 from Liie 

magnetic flux from LUe core 6e, 3>y these shielding 

portions. 

With the provision of the alcove de$cril>ed 
Aagnetic flu* hXocking members 3A and 3B, the magnetic 
flux can he adjusted in three widths, in terjns of the 
axial directiOii of the flotation roller 7= width 
matching the recording meditua width a (luaicimiim ei:^e3 
which does not cause the ojicesslve temperature 
inexoase in the portions of the fixation nip outside 
the recording medium track; width matching the 
recording medium width B, which is smaller than the 
recording medium size A; end width matching the 
recording medium width C, which is smaller than the 
recording medium width B- WherA recording medium si:oe 
is stated in the metric system, the recordings medium 
widths A, and C in the standard system are A4 (297 

mm), B4 (257 mm), and A4R (210 mm). In this case^ the 
distance hetween the fixation roller shii^lding 



-53- 



porLXoxis 3r and 3a anti -bbo a±stanco l^eLween -blia 
£Xxa-t±an roller* sliieldizig par Lions 3p and 3<i^ Xn terms 
or tlie axial direction of tJie Tixa-fclon roller 7^ are 
adjusted so tliat -the tiliree rangee in terms oX^ Llie 
lenQLliwlse direction or iilie fixation roller 7^ across 
itflilcli the rxxatlon roller 7 Is not s3ll«alded i>y vtie 
fixation roller shielding portions, match the Lliree 
recording laedlum widths A, axid C« The v^aluea b£ 

these distances are to he ee-b In accordance with Lhe 
speciricatlons of the Imao'e forming apparatus In which 
the rXxlncf apparatus is dioilnted. The number or the 
fixation rolli^r. shielding portions or the. maoneLle . . . . 
fln^ l>locklng meoiher* doee not need to he limited to 
two« It Oiay he Increased or reduced In accordance 
with -the numher oX the widths in which the j:ecording 
media usahle with a given Image forming apparatus a.re 
available. _ However^ when the nLuiiher of . the widths In 
which the recording media u.$ahle with a given Image 
Toruiing apparatus are avallahle, end which rec^lres 
the fixation roller 7 to he partially shielded is only 
one^ the magnetic flux hlocklng member does not need 
to have two shielding portions dirferent .In . si^^e* 

When the width of recording medium used In an 
image rorming apparatus is A, which does not cause the 
excessive temperature increase in the portions ol the 
rixation nip outside the recording medium trade, the 
relation Shi p between the magne-tic flux hlocklng member 
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3A (ox- 3B> ana the Holder 2 Holding the c=oil 5 ar.fi 
core 6 ia as «hoim ±a FlQ^re ^^Her worto, 

the ladder 2 is poaition«d in the range in which the 
magnetic oi^cuit ie not affected toy tbe znagxietlc 
flu^ Mocking meinher 3A (ox- 3B) . Wiien the. holder 2 ie 
in this position, laagnetic flux l^iocking memi^ec 3A (or 
3B) does not effect the maQxieLic cixeuit Ja. 
Therefore, the fixation by el^ctroioagnetic induction 
ca^ i>e possible across the entire range of the 
fixation nip which corresponds the recording, medium 



width A. 



When the recording medittm with the width S 
which cianses the e*ceseive temperature increases in 
the fixation nip outside the .'ecording mediuai track, 
is. used, the holder 2 holding the coil 5 and core S is 
rotated so that the magnetic flux blocking members are 
placed in the positions in which th« magnetic fl«, 
blocking members block the riow of the magnetic iTiuic. 
m the drawing, the fixation roller shielding portions 
3p and 3q of the magnetic flux blocking members 3A end 
3B are between the portion 6a of th6 core 6 and the 
fixation roller 7, blocking thereby the flow of the 
magnetic flux. Designated hy referential symbols Jb 
ana Jb' are the magnetic oircults when the magnetic 
flux is impeded by the irixation roller shielding 
portions 3p and 3q, by the width of Ba end Bb/ 
respectively (Fignre 12). As will be evident from the 
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drawlnff, tOxe poir-tloAs of tlie Aiasnetric rXux wtULch goes 
tlirougix LUe portions of the fixation roller 7 outside 
Llie recording medium track shielded by the 

Xixation roller shielding portions 3p and 3ia Uaving 
the widLh^ of Ba and Bb^ respectively, are smaller 
Lhan thai: those shown in Figure 11(a). Thus, the 
afiiouAL by which heat ie generated xn these portions of 
the fixation roller 7 by electromagnetic induction is 
smaller, and thererore, these portions of the Tixatioia 
roller 7 do nor exc-essiv^ely increes4 in temperature • 
In thie case, tlie cenLer portion of the fiscation nip, 
the width of which equals the recording medium width B 
(range between the inward edges of the fixatioxi roller 
sliielding portions 3p and 3q perpendicular to the 
ax±al direction or the fixation roller 7) is wHere the 
fixation by electromagnetic induction is possible. 

The operation of the magnetic flux adjustable 
heating assembly i vrhen the recording medium with the 
width which causes the excessive temperature 
increase xn the portions of the fijtation nip outside 
the recording medium track, is used is similar to that 
when the recording medium with the width B is used. 
That is, the holder 2 holding the coil 5 and core a 
are Zurther rotated in order to cause the primary 
portion 6a of tne core 6 to face the fi:&ation roller 
shielding portions 3r and 3s of the magnetic flux 
blocking isiembers 3A and 3B, as shown in the drawing. 



so Llxat the now of Uie magnetic Xau^ ±s impeded by 
tlMS slileldlng portion* 3r and 3s. The rererential 
saf«bols Jc and Jc' designate tHe portions of Lhe 
inagxietic circuits from the portions of the core 6 
covered hy the shielding portions 3r and 3* hewing the 
widthe of ex^a Cb. The referential symbal^ Ob, Jh', 
Jc, a^d Jcz- in Figures liCh) and li(c) deeignaLe the 
poirtione of the m^gneCic flu* Thich go through the 
por Lions Of the fixeLion roXier 7 outaide the traofc of 
the recording iBedlum wiLh the width of C end ahielded 
fro« Lbe i.ortion 6e of the core 6 by the oonO^ination 
of the shielding portions 3p and 3r, having e total 
width of CBa + Ca), axid the coiahlnatiofl of 3q end 3s, 
he^i^Q a total width or (Bb * Ch) (Figure 11). Ae 
will be evident £^om the drawing, tJie portions of Lhe 
laagnetio ilux which go through the fixation roller 
Shielded X-roffl the priniary portion Ge oX the core 6 b^. 
Lh6 cono^lnation of the shielding portions 3<j and 3s. 
hearing the width of CBa Ca), and the c:oiid>lnation oX 
the Shielding portions 3p and 3r, having the width of 
(Bb + cb), is smaller than that in Figure 11(a). m 
other words, the amount by which heat is generated in 
these portions of the fixation roller 7, hewing the 
Widths of (Ba + ca) and (Bb + Cb ) , reepectl^rely , by 
electromagnetic induction ia eaaller, and therefore, 
these portions do not ezEoessively increase in 
temperature. In this case, the center portion of the 
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£±xat.2o2i. Ai.p, ^l»e widttb of wnicli ecjuals to 1:lie 
recording medXi^ wi.d-th C (range between tiie inward 
edges or Uie flsat^on roller slilelding porLions 3ir and 
3s pex*pezidXcular to tJae ajtial dxrecLion or tHe 
rixatlcm roller 7) is wliere tUe fixation b;^ 

elect xoJtnagne Lie induction ie possil^le. 

Embodiment 5 

Ne^tL, referring to Figure 13, tbe rising 

apparatus in Lfae fifth emtoodiment of tbe pzresenL 

inventioD will be described. 

* The ri2&ing apperaLixs in tbis ertibodinieAt iss an 

example of a fixing apparatus in wliic:b Lbe magneLic 
riux adjustable neating assembly 1 in tne first 
embodiment is placed in a fixation roller 7, the 
radius r2 of which is Lwice the rotational radius rl 
of. . the .magneiiio flux blocking member 3 tri < r2). in 
this enibodiment, Lhe axial line of the fixation rollej: 
does not coincide with the rotational axis of the 
magnetic ilixx blocking uiember 3. m other worda, the 
rotational axis ol of the xaagnetic flux blocking 
m e mb er 3. i;^. offset from the rotational axis of the - - 
fixation x-ollej? 7. The coAponenbs^ such as the 
Aiagnetic flux generating means 5 arid 6, pressuzre 
roller 8^ etc., of the iioage foxming apparatus in this 
embodijnent are the same a;^ those in the first 
efflbqoiinent . _ .The components in this enOsodiment which 
are the sai&e in fianction as those in tlie first 
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embodliBezi-t ajce glv^n t;2ie same £*e£ejreAti.aJL syiubOjLd as 
-fcliose ga.veA ±ii -tlsie ^Ix-ai: einbpci^meA^ . Furtlier, t:?>e 
subs-tauaces used as tlie matierlals foir -bbe holdex* 2 &rxd 
magueLlc flux blockXn^ laembeir 3 are -klie .saiue .as. -tlxoae 
5 us^d ±ix -ciie rirst embodlioenL, 

iDL ttie caee of lAe rising apparaLus in t.b.l& 
eunbodJLtfki^&n-b, t:he erXecLd fixmlXar Lo Lbose cO^Lalned by 
t:lie Ll£isL embodiment; ai:£i oI>-ba±tied by ro-tatlAg bbe 
i&ad«'^^t^<^ flux blocking member 3 In 'tbe dlreeibloii . 

10 Indl cai:ed by an arrow majrk ^ or b, jrelatXve -bo t:be 
aaaen^ly 1, wl-tbln L2ie flxa'^lon rolldz' 7. 

Tbe s-tzuctural arra-ngenien t r In 1:1113 
embodlxoent^ Tor bbe ma.gne'Llc £Xiix ad:ju5'Lable beating 
aa^iembly 1 xnakes IL possible for Lli^ f location, roller 7 

15 wl-tli a larger* dxekmeLer -to be used wl-bb tbe magnetic 
flux adjustable beaLlng assembly 1 for a fixation 
roller wlLb a smaller diameter, malsLlug it tbereby 
possible to make some of th.e components of Cbe 
magnetic flux adJa&Lable beating asseiiibly 1 

20 int ex- chi a n g e€d>l e ^ Tbezrefore, Lne number of molds can 
be reduced. Tbus, tbls structural az^rangemezit makes 
It possible Lo x'educe tbe cost oX a fixing apparatus, 
Obv-lously, It can be easily deduced from x.ne 
firtb eriibodlment tbat a plurality of magnetic flux 

25 adjustable beating assemblies 1 can be disposed In a 
single flji&atlon roller. 
Embodiment 6 
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NexL, rererrx.ug to Figures 14 and 15, tJie 
aixtn e«boai«eixt: oX blio present invention will be 

Figure 14 a acliamatlo secLional view ^£ 
5 the Tixing apparatus ixi sixLlx ^odixuent of t.h^ 

preeeiit Inveritiotx, showii^^ the general stxueture 
LUereof . fx^^^ 15 ^ ^chemaLic =s«cLional view of 
tHe rising apparatus in cue p±:*:tli embodiment and 
inagneLie clrcuii,, depicting tbe fuacLxons and 
0 movemex^L^ of the xaagr,etlc flux blocking aiember in the 

The fixixra appairatus in the sixth ambodiiaent 
essentially comprises; a fflagnetlc Tlux adjustable 
abating assembiy i, a rijcation rilm 7, a 
semiczylindricai fiXm guiding member 23, and a pressure 
roller 3 as a rotational pressuring meaiber. The 
structure of the magnetic flux adjustable heating 
assembler 1 is the same as that in the rirst 
embodiment, except that instead of a ii^atlon rolXer 
7, a fixation film similar to a fixation fii„ s.n 
accordance with the prior art, is employed as an 
inductive iieating member. 

A cirlindrical C seamless) fixation film 7 as 
en inductive heat generating member, is loosely fitted 
around a semi cylindrical film guiding member 23. rUhe 
magnetic fl«^ adjustable beatii^g assembly i i„ this 
erabodime^nt is structured so that the magnetic flux 
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blocking ^eiobe. 3 can „.o.ea ^t:o ^^p bet.eexx 

ti^ «agn«Llc flux aajufit:a^i« beating a3ae«i.bly i 
*e«.le^ll^<iricai film guiaing member 23 is tbe 
magnetic flux aajuetable beating ass^aibly I tlxe 
Xirst eaa,odir„ent is struotuor^d so Lbat tbe magnetic 
flu^ blocfeing n«Ha,er 3 can be Amoved into Lbe gap 
between the magnetic riu* generating m^ans 
•(caml.ination or coil 5 and core 6) and tbe Ti^ation 



The ri^ation nip (heating nip, k having a 
Pt^determin^a. width ie Tor^uad beLw^en the C:^Xindricai 
filiu guiding member 23 and pressure x-oller a, by 
placing th« «agneLic riu^ adjustable heating aseembly 
I into the unshown houeing of the Xi^ing apparatus so 
that the seialcyaiud^rlcal Xilm guidxng member 23 ie 
Js^Pt vertically . pr«esed on the pressure oroller S frc=. 
above. m Lhie fiction nip the internel surface 
of the Xi^ation file 7 la kept in eontac=t with the 
downwardly feeing surface oX the sen^cylindrioal film 

^l^«.P.r.es™e roller 3 is ^oLaLionally driven 

in the direction indicated by an arrow mark B by an 
unshown driving means. As tha pressure roller 8 is 
driven, the fixation film 7 is rotated by the friction 
between the peripheral surface of the pressure roller 
S ana the exteroal surface or the fixation, film 7, in 
the rixation nip w. as a result, the fixation film 7 
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rotates 1« t,^ .iixecLlon indicated 2,y a^^^w .^.^ ^ 
aroimd tlt« eemicryiindrieal guiding a^^^ 23, 

witli tue inteimal surface of rhe fixation film 7 
fiXiaing on Lhe do»mwar<Sly facing surface of 
aemicylixidrioaa fll« g^iai^g rn^^x 23. 

Tbe eoil 5 is made to generate alLex^ating 
ruagnetic flu., tl.e al (.arxx^ting current ^op^li^a Lo 
tha coil 5 from a« unalxown axciLation circuit. The 
alternating magnetic flux i« guidad fay tl^ cora 6 Lo 
tha fixation nip k, inducing addy currant in tba 
alacLrcmag^«tic induction haat aan«3.atlon layer the 
fi«Llon fii„ 7, in tha fixation nip £i. Tho 
elactromagixatic induction haat sanaration layer of Li« 
fi-aLlon fli^ 7 Will ba deecrlbad later, TI»e edd^ 
ourrent ganarataa Joula haat in tlia aieci:ro«»a9natic 
induction baat generation layer of Lha f ixatioa filxa 7 
because of tba raaiatlvity of LUe laye^. irx other 
worda, aa tixe coil 5 1« supplied witb al Laraating 
currant. beaL Is generated 1>y «iectroaiagnetic 
induction, in Liie fixation fii^ 7, i^ fixation nip 

Taa principle of tbe elecLromag,ietic 
induction 2xaati«g, and U»a ntatbod for image fixation, 
in this ambodi^t whicb ea«,loys tba fi^atloxx fix^ 7, 
are tbe eama as thoae in the fir»t aiBbodiment. 

in the sixth embodimant which employs the 
fixation film 7, as a recording medium S passes 
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Ll^rough the f i=.atio« aip K, the «co^«ng ^.^aiurn S 
separate. ITxom tl» «x1:e«xaZ su^Xace o£ Lhe fixation 
rilia 7 because of t:i„. curvature of the -^eml cylindrical 
fila guiaias member 23, on the e^dt side of the 
fiction nip N. Therefore, eepex^etior. clawe suoh 
those required when the fi^etloxx roller is employed 
not zieceasary. 

The semicyZinarioal nim guiding meinber 23 is 
eu. eieot:ricall:sr insulating and heat xeeisLant me»her 
Which does not pre^^enL the nmgnetlc flu, i^om going 
through the iDember, and guldea the cylindrical 
fixation fiiift 7, by the inteirixaX Stxrface of the 
fixation film 7, while the fixation filin 7 rotates 
around. the. semieylinor-ical fil« guiding membax- 23, 
Playing the role of etahdll^mg the rotation of the 
fixation film 7. 

The fixation film 7 in the sixth embodiment 
is the same as e fixation fis^ irr accordance wiUi the 
prior art.. Thet is, it is a multilayer rum. 
comprisix^g three layers: an electromagnetic induction 
heat generation layer, or the most Inward layer (layer 
on the film guiding member 23 eide}; an elastic layer, 
or the leyer on the outward side of the heat 
generation. Zayer; and a release layer, or...the 
outermost layer (surface layer, or layer on pressure 
roller 8 side). 

The arcuate magnetic flux blocking member 3 
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rotatable ±x» the «Urect±oa indicated by «i arrow 
loark a or b, Llurough the gap between the 
e«B±cyli«arlcal film guXdiag jte«bar 23 and Lhe 
magrxetlc riua. aeneratl^g means ( coiri>ltiatioxi or coil S 
S and core 6J . Tlxa role of the inag^etlc riz^ blocking 
s^^x 3 in tble «nbodi«ent is tbe same as Uiose in 
the oLbex embodiments la tbat it prev««te or iaini«x«e 
the excaeeivo temperature increase in the portions of 
the fi^aLicn nip N outsida tb« recording m^dluia traok 
10 by radioing tha deneiL^ of th« erfeotive alternating ' 
magnetic ri«^ m tbe portions of the fixation nip N 
outside the reoording mediuo track, ooepared to that 
in th« portion of the fixation nip N inside the 
recording iaedium track, .-hen recording nediuma. the 
15 widLb or which is auch a width tbat causes rba 
e^ceaaive temperature increase, is used. 

Figure 15 is a schematic secLional view of 
«xe Tiding apparatus and bhe effective magnetic 
circuit in the siacth embodiment of the present 
invenLion. The changes in the magnetic circuit caused 
hy the magnetic fiuis blockiug meai2>er 3, that is, Lhe 
flow or the magnetic flux when the portion Sa of the 
core 6 is partiallar cohered witb the sbielding 
portions of tbe magiietic flu* blocking member 3; are 
25 the 3ame aa those in tbe first embodiment, and lire es 
follows. 

Flgrure 15Ca) sbown tbe magnetic circuit 
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rormad wlien laooxAiXkg medi-um wxtH ±Jx& wiatH A wlilcli 
does noL cause Like ezoeeaive lieiapexraliuf e increase Xn 
tlie portions oX the fi.icatlozi nj,p N oukeide LJia 
recording medliim track is used. THe magneLic flux 
blockingr member 3 ±s oa standby in the position In 
wliieb it does noL affect Lie magnetic cXrcuir ja. 
When {.He magrneLic flux blocking member 3 Is in t:lx±s 
sta<idb7 position, fixaLion Is possible acrose the 
entirety of the fixation nip W, the dimension of Lhe 
effective range of which virtually matcbes the width A 
of the recordingr medium. 

When the recording medium wiLh the w^dth B 
which causes the eaecessive temperatuz-a increases in 
the fixation nip outside the z-ecoz-dlng madliun LracJc, 
is used, the madhetlc fluac blocking member 3 le 
rotated into the magnetic circuit, aa shown in Figure 
15 impeding the flow of the magnetic- fluac. 
Designated by refereoLial symbol Jb in the drawing is 
the magnetic circuit w-hen the magnetic flux is Impeded 
by Lhe fixation rollair ahielding portions 3e and 3f , 
by the width of Ba and Bb, r-especti v^ely C^l^ure 3) , 
As will be evident from the drawing, the portions of 
the magna faic flux which go through the portions of the 
flxetioa i-oller- 7 outside Lhe recording medium track 
and shielded by the fixation roller shielding porLions 
3a and 3f having the widths of 5a and 39b, 
rsspec Lively, are smaller than that those Shown in 



Figure 15Ca>. TIxus, tba amount by whid. is 
aeae^ted J.n tHe^e porLionfl of Lbe fixation .ollex 7 
l>y electroinasn«i;ic ln<la.et±oii is smaller^, 
Lber^ore, these portions of the iTixation roller 7 ao 
i aoL ^cessivel^ ixicrease m temperature. tUls 
case, tbe ceiiter portion of the Xixation nip, the 
Width or ».hioh e<auais the recordlxxg medium width B 
Craxxge between the inwerd eages of the Tixe^tion roller 
shi^ldii^g portions 3e ana 3f perpendicular lo the 
a^i-ea direction oX the fixation xoller 7) is whe^e the 
fixation by elecLroiaagnetic induction is possible. 

The operation of the inagnetic flo^ adjustable 
heat ins assembly 1 when the recording medium with the 
width C, which causes the excessive temperature 
increase in the portions oi the fixation nip outside 
the recording medium Lrac=k, is used is similar to ,:hat 
when the recording «ediui» with the width B is used. 
That is, tbe magnetic ilux blocking oiember 3 is 
further rotated in order to cause the fixation roller 
shielding portions 3g and 3h of the magnetic flux 
blocking member 3 to face the primary portion 6a of 
the core 6, as shown ix. the drawing, so that the flow 
of the magnetic f lu« is i„^eded by the shielding 
portions 3g and 3h. The referential symbols .'c aod 
JC' desigx^ate the portions or the magnetic circuits, 
from the portions of the core 6 covered by the 
Shielding portions 3r and 3a having the widths of Ca 
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Jc, a«fi ;ic' ±^ Fxsiures 4(1,) an«i 4(a) ae«igi,al:e tne 
PO*'Llcmfi of the magnetic fla^c which go th^ouQh tt« 
portions Of the rixatlon roller 7 outside the Lrac=fc ol 
t-lie recording meaiuiu with the «idth or c and ahlelded 
from the portion 6a oI th« core 6 by the Comhlnetlon 
of th« shleXdlxiQ poxtlons 3e and 3g, having a total 
wi<5Lh of (Ba + ca), and the coiahination of the 
ehleldlng portions 3f and 3h, having a total width of 
(Bl> * Cb). AS will be evifient from Lhe drawing, the 
portions of the iaagnetic flux which go through the 
fixation roller ehielded from the primary portion 6a 
or the core 6 by the co«hinatlon of the shielding 
portions 3e and 3g, having th*. width of (Ba + ca), and 
the cottihlnatlon oX the shielding portions 31 and 3h, 
ixavlng the width of (Bh + ch), is smaller than that In 
Flgcxre 4(a). m other words, the amount t>y which heat 
is generated in these portions of the fl;satloft roller 
7, haviag Ljie widths of (Ba + Ca) and (Sb ♦ Cb), 
respectively, by electromagnetic induction Is smaller, 
and therefore, thfese portions do not e^esalvely 
inex-ease in temperature. m thle case, the ceater 
portion of the fixation nip, t^^ wi^th. of which equals 
the recording medium width C (range between the inward 
edaes Of the fixation roller shielding portions 3g and 
3h pexpendicular bo the axial direction of the 
fixation roller 7) is where the fixation by 
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eleotromagnetlo inducLlon is possiiile. 

THe fixins apparatufifts i« the piecedlna 
ei»bofiX«enL« are mountaa in an elect..ophotog^aphio 
Xmase -XOrmioB apparaL«fi, for ^ax^pie. Figure 5 Is a 
scheuaarlc «ecLioual ,.iew or an sample oJT an Ixaage 
forxalng appa^ratufi e-julpped witft tj^^ fixing apparatus 
10 irt the rXx'sL enojodiment ol the prasani; inv^ition, 
sbowiaa Llxe general sLiucture tliejreoX, 

T&e linage forming operation o£ Lti& image 
forming apparatus loo is as follows. An original is 
read by tlie image reading portion JOS, and an 
alactrostatic latent imafla is forio^d on the peripheral 
surface of tHe photosensitive dr™. loi by exposing the 
peripheral surface or the Photosensitive drum 101 2>y 
the image wrlLlng portion 109, hased on the daLa 
obtained by reading the original, in response Lo a 
coimnand from a conLrolier (unshown) . More 
speoifioally, prior to the exposure of the peripheral 
surface of the pho Losensitive drua ICl, the peripheral 
surraee of the photosensitive drum 101 is uniformly 
charged to a predetermined poLential level by the 
dwirging device 102, and a beam of laser light or the 
like is projected by the image writing portion 109, 
onto taie..un£Xoraay charged peripheral surface of the 
S»lxotoseasltive drum loi to form an electrostatic 
latent image on the peripheral surface of the 
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phoLoseasitx^o drum loi. The ial:«r.i: Xmag.^ cm the 
plxorosensltive druia lOl is developed into an imaa^ 
formed or toner (toner image), by the developing 
apperaLus wHich employs tone^. Then, the tone^ image 
on tl« perlplxeral aurfac:e of the photosensitive druii 
101 ie conveyed l.^ the rotatxorx of the photoeensltive 
drum 101 to Lhe contact area between the per:tpheral 
aurface of the photosensitive drum lOl and the 
transferring member of the transferring apparatus 104. 
^° synchroniam with the rormation aad 

conveyance of the Loner Image, reoording mediums s are 
fed one by one into the main aesemhly of the image 
forming apparatus, by the pickup roller 132, and are 
conveyed to the contact area between the peripheral 
15 eurrace of the photosensitive dr«m loi and the 

transferring member of the transferring apparatus 104. 
While the recording medium S la conveyed through the 
contact area, the toner image on th4 peripheral 
surface of the photos^x^itive drum 101 is transferred 
20 onto tbe recording medium S by the transferring 
apparatus 104. 

After the transfer of the toner Image onto 
the recording medium S, the recording medium S is 
conveyed by the conveying apparatus to the n^itation 
25 roller 7, being pinched by the fixation roller 7 and 
pressure roller 8 while being heated by the heat 
electromagnetically induoed in the fixation roller by 



-69- 



lAa magnetic flux geaeratina «eans <li«pose4 In «ie 
l»liow or ti« f±acai.4oa roller 7. ti^e result, tiie 

t:c«er linage em tfce recor<liiig mediara 8 Is welded to i^ne 
recorxxins medium S. Thereafter, the recorairxg ni.dxuxn 
S bearing u^e rixed toner image is di^oharged the 
P^lr of discharge rollers mto the e^Lern^l delivery 
tray of the image forming apparatus, ending a single 
sequence of the image forma Lion process. 

In each of the noting appaxaLuses in the 
preceding embodimenLfi of the present InvenLlon, the 
magnetic flmc generating means " (comhinat ion of coll 5 
-nd core 5) ia held by the holder 2. and the magnetic 
flu- hiocJcing member 3 is rotated inside tbe hollow of 
the fixation roller (or riim) 7, about the holder 
supporting portions (shaXts 2a and 2b), or the 
lengthwise end portions of the holder 2. Tberefore, 
the coil 5 of the magnetic flux generating means 3 
does not come Into contact with the magnetic flux 
blocking men*er 3, being thereb:^ presented from being 
damaged by the contact. 

Further, the inagnetic flux blocking meittber 3 
is rotated about the holder supporting portions, or 
the lengthwise end portions of the holder. Therefore, 
Lhe excessive temperature increase in the portions of' 
the fixation nip outside the recording xDedium track 
can be prevented without afiec ting the fixation speed. 
Thus, the fixing apparatus in accordance with the 
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pi^sent invention i« superior in i««se formation 
Productivity to a fixing apparatus in aocordance witb 
tlie prior art. 

In particular, in LUe first to si^Uh 
efia>oaifflent«, the magn^Lic flux generaLing m^ans 
(combination of coil 5 and oore 6), Holder 2, and 
inagnetic flux blocJcing ^omb^r. 3 are a*sembl«d into an 
integral unit, ixnprovingr tHa fl^iag ^paratus in 
assemi^iy e.fficiancy and Service efficiency. 

in tne Tirst, fifcli, and eixtn embodiments, 
tHe rotational aatis of t&e magnetic fiuac blocking 
"enO^er 3 is made to coincide witH tb« rotational axis 

fixation roller 7, eliminating the need for tte 
space in wixiclx Che magnetic flux blocking member ie to 
be kept on standby, ana tlva space in whicJx tHe laeans 
for driving the magnetic fiux blocking member is to be 
placed. Thus, these embodiments can reduce the size 
5*' & fixing apparatus. 

In the fourth embodiment, the rotational axis 
or the holder, inclusive of the magnetic flux 
generating means f combinatioxi oi ooil 5 and core 6) is 
made to coincide with the rotational axis of the 
fixation roller 7, eliminating the need for th« above 
described standby space and driving means space. 
Thus, the fourth embodiment can reduce the siae of a 
fixing apparatus. 

In the sixth embodiment, the magnetic fliix 
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blocJ^x^s member 3 is rotated beLween the X4,a*ioa 
Pxea^ur^ applying member (semlo^ixod.icax g^^^^.^^ 
«e^er 23) tl« magnetie rio, ^eij^tabl. he.ti.-.^ 

«e«enibl:sr 1. T,»erefore, tHe inag^etlo flux blocI.l«Q 
iiu^ex- 3 does not rub against tbe Tixation rilin 7 
Tlxerefore, tbe Xl^atiox. tlin. 7 is not aa^aged «xfi/ox 
deceriorat^-a. FurLber, witi. no cozitact between tbe 
i^agnetic fl« blocKlxxg n^exobe. 3 axxd fl,aLZon fil«, 7. 
tiie Lorqu^ necessary fo. driving tl.^ magnetic flux ' 
blocking Member in thi. enibodiiaent ie sa^aier than 
tbat regulxecl Lo driv. tlxe «eg^et±<= xiu* blOc=king 
n.emb«r or a fi^i^g apparatus eocordax.c=e wlLh 1^ 
Crrior.ar-t. 

Ae described above, LS*e i^reseaL invention 
m^^. It possible to «.al±«e aa induction beating 
ri^ixig apparatue which employs an magnetic JTlu, 
blocking «^ans, and y«t ie a«ail«x in ei.^, xowe. in 
coet., lower in power consuinption, and higher in 
productivity, than a Tixlng apparaCue in accordance 
with ttie prior art. 
Sgiae^-TT»T,<^.^ 

Whid^ type of Lhe fixing apparatus among tha 
flying apparatuses in the preceding e«bo.diiaen1:« of the 
Present invention is to be eeiected to be „u.unted in a 
given i^age forming apperaLue is to be determined by 
the specifications of th« image forming apparatus. 

In this speciricetlon, the present invention 
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apparatus. However, the l^oldex 2 1.. LJie fixing 
apparatus ^« Lhe first or second e»bodxinent: xBa^ ,3^ 
positioned 1» the Lollop of the fixation roller 7 so 
that the a^ial lix.es of the supporting shafts 2a and 
2b or the holder 2 do not c^oincide with, the rotational 
axis 7c OX tl^ fixation roller 7. Such a modirioation 
doe. not Change the effects of the present Indention. 

in each of the filing apparatuses m the 
preceding ejnbodicoen Ls , the holder 2 holding Lhe 
magnetic f lu^ generating means and the magnetic flu* 
blocJcing member 3 are assembled into a coo^pact unit, 
«ali«in9 a». induction heating type fi^^«g apparatus 
which employs a magnetic flu* adjusting ,«sans, and sreL 
Xs saialler m size, lov^er in cost, smaller in power 
consimptlon. and higher In productivity Lhan a f i^i«g 
apparatus in accordance with the prior art. 

Each of the preceding embodlmenLs was 
described With reference to a fixing apparatus 
employing a rx^^tion roller as an inauction heating 
inember. However, the en^loyment of a fixation fllai, 
similar Lo a fi«.txon fiia lu accordance with the 
prior art, ^3 an induction heating me»bex, does not 
affect the effects of the present invention. 

Further, the present invention was described 
With reference to a magnetic flux blocking mexnber as a 
magnetic flmt adjusbiag member. However, the heat 
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dist:^il>ut:±on In the JCi»atxoa nip in t^.^ or tt^ 
lengthwise direction of a Heating meaOjer may be 
Changed by xotationaliy drlvlaa a magnetic core, 
instead of a idagnetic Tlux blocking member, i,y a 
driving meaibex'. 

Further, tbe present indention was deaciribed 
With reference to a magnetic flux adjusting means aa a 
in=ans driven a roLationai driving „«ana. However, 
instead or a magnetic flux adjusting means, a means 
for supporting a coil may be driven by a roLatlonal 
driving means. s»xch a fflodification does not arrect 
Lhe effects of the present invention. 

The image forming method to be employed by an 
image forming apparatus employing Lh^ fi^in^ apparatus 
In accordance with the present invention doea not need 
ro be limited to an electropbotograpbic image forming 
method. It may be an electrostatic recording method, 
a magnetic recording metbod, or the like. Further, li, 
»ay l>e of a traneier type or a direct formation type. 

The usage o£ the heating apparatus in 
accordance witb tb« present invention is not limited 
to tbe usage as an image heating apparatus such as 
tbose in the preceding embodiment* " TbaL is, the 
beating apparatus in accordance with the present 
invention also can be used ais varioxis means or 
apparatuses for heating an object, for example, en 
image heating apparatus for heating a recording medium 
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b^-riiig «x iia^a^, ^ orde.: to improve ti^ recording 

■ail iioage heating apparaLus for t^porariiy filing arx 

image, ^ liaafclng appaxatu. Tor drying a« oi^joct, a 

lieating apparatus for lamination, 

Whiie fcHe Invention Has been deecril»ad wxtJi 

reference to the sLruct^xes discloaed l^orein, it 1* 
not confinWd to ti.e aeLaiis .et forth, and this 
appiXe^Lxon is intended to cover «ncl. «odi£ieatlon« or 
Changes as may ooma within the purposes of the 
impro^^amente or the scope of the foXXowing ciaUas. 



